Putnam End Mills are 
used extensively in the great 
manufacturing industries 
producing equipment for 
America’s mass transpor- 
tation facilities. For fast 


delivery—from complete 
stocks—of any of the over 
800 different types and 
sizes of standard Putnam 
End Mills, call the Putnam 
Distributor nearest you. 





PUTnN A ™ 


2985 CHARLEVOIX AVENUE bd DETROIT 7, MICHIGAN 
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CARBIDE ALLOYS DIVISION, Ferndale (Detroit) Michigan 






Don’t think of Carmet as just a complete line of cuttin 
and blanks. We specialize in the pre-forming of sia 
bides to solve parts problems of almost any size, 
description-—~anel we can supply these parts 10.3 
“as formed” or finish-ground. @ Let us go D 
applications for the tremendous wear-f 
Carbides—call for an Allegheny Lu 


eh 








Materia). Hardeneg 8nd drawn High Manganese, 
High Carbon tool Stee] 
Tensile Strengt}, 176,000 lbs Per 
Rockwe]} Hardness C~3g Average 
epth of Cut 100" 
Feed Per Revolution. 0035" 
Surface Feet Per Minute 130 


Square inch 


* RESULTS 


Average Total 
Time to Failure 


"Hardstee.™ 20 Minutes 
Competitor "AN" 1l Minutes 
Competitor "Bt 10 Minutes 
Competitor "cn 8 Minutes 


Conclusion: 


The inherent heat resistance of 
"HARDSTERI 1 too] bit it 
POSSible to hold Size Nger between 
&Tinds, and take faster deeper Cuts, 


copy of 
Write fer your ‘iui 
“HAROSTEEL” Operator's Meni 
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THE BETTER FASTENING METHOD 


Unseen Quality 
makes them stronger! 


It’s the Pp and d fibrous 
structure lished lusively by the Holo-Krome 
patented method of Completely Cold Forging . . . The 
results of this exclusive Holo-Krome feature is giving 

upon th ds of Socket Screw users guaran- 
teed unfailing performance in all types of applications 
- ++ Specify “Holo-Krome”. 














Unretouched Photo Etched, Cutaway 
YOUR HOLO-KROME INDUSTRIAL DISTRIBUTOR IS Hole-Krome Socket Heed Cop Screw. 
READY TO SERVE YOU FROM HIS WAREHOUSE STOCK 


ee 5 Lo- KROME scacw. 
° ore ATO | 
waRTF®FOoOR OD Ve, counsctice®: 
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Modern 





Only Producing Machines Consume Power 
























Deliver more horsepower to the job— 


Smoothly—Silently—Efficiently—Economically 


positive grip which becomes tighter with the loadweight. 
lubricating necessary. 


production at lower cost. 


Write today for specifications and prices. 
Division of 


The Nichols Engineering Company 
2400 W. Madison Street Chicago 12, Illinois 





Eliminate costly interruption of production due to broken or 
worn out gears by installing MODERN ‘“‘V”’ Belt Drives. FULL 
horsepower is delivered from driver to driven sheaves with a 


MODERN MOTOR DRIVES utilize standard 1750 RPM motors! 
Drive shafts are equipped with ‘Triple Seal’? Ball Bearings—no 


There is a MODERN MOTOR DRIVE to fit practically any ma- 


chine tool in your plant. This efficient Drive gives increased 

















(BAKER) 
KEYSEATER 


for Speed and Ahecuracy 


Baker Model O Keyseater meets 
demands for speed, accuracy and 
alignment in the finished Key- 
seat. Soundly designed... 
sturdily built for trouble-free, 
long-life performance. Operated 
on the draw cut principle: equip- 
ped with a push-button con- 
trolled, non-reversing type, 2 HP, 
1200 RPM motor, mounted on a 











pivoted base; crank action adjust- 
able for setting stroke from 0 to 
9’’. Capacity ample to cut Key- 
ways in mild steel up to 9” long 
by 1” wide at a feed of .005”. 
Write for more details. 


: BAKER BROTHERS, Inc., Toledo, Ohio 








DRILLING, BORING, TAPPING and KEYSEATING MACHINES 
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When tools and cutters become dulled and wear out oy 
too quickly, it’s time to examine your shop practice in e 


o 


' 


relation to grinding wheels and grinding frequency. ; 


Are you using the correct abrasive combination? Are 
you grinding frequently gh? Si ds Abrasive 
Company offers you the means of selecting the right 
wheels and determining the best procedure for pro- 
ducing the keen straight edges that mean maximum 
efficiency, longer service from your tools and cutters. 
From Simonds Abrasive’s complete line you can select 
Borolon and Electrolon wheels of all shapes and sizes 
for fast, cool cutting on hardened and high speed 
steels, high carbon, high chrome and other alloys. 
With the Simonds Abrasive Data Book you have a val- 











SIMONDS ABRASIVE COMPANY 


is a division of 





SIMONDS uable guide to proper wheel selection. Send for your 

Phen ton copy today. Simonds Abrasive Distributors, in all prin- 

Saws, Machine Knives, Files cipal cities, are ready to serve you. io 
Other Divisions: wren 


Z Lockport, N.Y 4 MA % * 


Special Steels 4 : < |‘ 
SIMONDS PHILADELPHIA, PA. 


Montreal, Can 
Simonds Products for Canada "Pate 


SIMONDS ABRASIVE COMPANY « TACONY AND FRALEY STREETS + PHILADELPHIA 37, PA. 
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Dremel’s improved, “pocket size machine shop" . . . the famous 
Moto-Tool . . . can save you hours, by speeding up work now 
being done by hand. It cuts, grinds, routs, carves, engraves, 
cleans and polishes. Invaluable as a sharpening tool alone... for 
taps, drills, gouges, chisels, tools and cutters (without tearing 


ME BOTH HANDS with MOTO-TOOL a down “setups”). Moto-Tool is a “war veteran”... 


A. Moto-Tool Uni- 
versal Stand holds 
Moto-Tool at any 
angle... .$4.50. 
B. Shaping Table 
and Stand in posi- 
tion to grind flat 
pieces to any shape. 
Both $7.00. 
C. Shaping 
Table, in- 
verted, for 
ee 6 t « 
ing. . . $2.50 


thousands of them were used at far-flung maintenance 
bases by every branch of the armed forces. For years 
such plants as General Electric, Westinghouse, Reming- 
ton Arms, Ford, Nash-Kelvinator, Consolidated Ajir- 


craft, Northrup, Douglas, etc., have bought Moto-Tools 
for use in tool rooms and on production lines. 


LOOK FOR THESE MOTO-TOOL FEATURES 


* Automatic chuck 
Housing has rari 
“pencil-type"” | 
finger grip 


instont-action, 
wrenchless chuck _ 


trouble-proof 
bearings 


shaft, hardened, 


"Patented ground and polished 


Oversize orshature 


Sturdy, shockproof 


110 volt, Sliding snap 
bakelite housing 


universal type motor type switch 


Dust-filtered, 
_ir-cooling system 


@About 27,000 RPM. Cuts 
cleaner . . . saves cutters. 


> : Weighs only 13 oz... . 
1A shaped to fit the hand, 
Easily replaced Handy hanger hook, @ynamically balanced fi 
inced for 
commutator brushes cord protector vibrationless operation, 














TOOLS... DIES 
JIGS and FIXTURES 


Atlas, with its 250 skilled Engineers, Designers and 
Toolmakers offers an unusually complete service to every 
field of industry. 

We have one of the best equipped tool sections in the 
country with tool and die makers experienced in excep- 
tionally close tolerance work. Everything from a simple 
die to an entire and complex tooling program will be 
handled with efficiency and dispatch. 








Promise dates are set .. and kept... 
with clock-work regularity. Send us your 
blueprints or an outline of your problems 
for specific recommendations. 





ATLA METAL STAMPING CO. 
CASTER AND KENSINGTON AVES., PHILADELPHIA 24, PA. 
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important to YOU 
a, 
they're PRECISION built 


for PRECISION work 


Engineering skill embodied in the design of 
GEMCO Multi-Purpose Shapers assures their 
meeting the severity of service to which they are 
subjected, and insures high precision finish on 
the work-piece at hand ..with ease, speed, and 
safety, lowering production costs and increasing 
profits. In three models, Plain, Production and 
Universal, and in sizes from 16-in. to 36-in. 
stroke...GEMCO Shapers assure rugged, rigid 
adaptability to any type job and in any size shop. 
Over 30 years of “know how” gained from de- 
signing, experimentation, and testing, both in the 
shop and out on the job, go into the manufac- 
ture of GEMCO Shapers. They set a high standard 
of performance...and are the 
SHAPERS on which to stand- 
ardize for quality work. 


IN SIZES FROM 
16” to 36” INCL. 


machine when any deficiency 
system. 


MANUFACTUp 
or ts 


GENERAL ENGINEERING & MFG. CO.Biy 
$f. touis 16, MISSOURI 








Founded in 1902 


STAR 


MACHINE & TOOL COMPANY 


9320 Woedland Ave * Cleveland 4, Ohio 


Custom Tool and Die Makers 


DESIGNERS AND MANUFACTURERS 
OF DIES - JIGS « FIXTURES +» GAGES 
SPECIAL MACTIINERY 


Phone CArfield 2060 


Increase Your 
Tool Room Facilities 


by making STAR Machine & 
Tool Co. the tooling department 
in your plant. Our complete 
equipment located in a modern 
plant staffed by skilled craftsmen 
and backed by forty-five years 
of experience offers you a com- 

lete service in the designing and 
puilding of Tools, Dies, Jigs, Fix- 
tures and Gages plus our ability 
to design and build special ma- 
chinery .to meet your require- 
ments. 


One of the latest additions to 
our facilities is the largest Keller 
machine in a Contract Tool and 
Die Plant in this area. This 
enables STAR to handle your 
tooling requirements from mod- 
els or machine the most intricate 
shapes and forms. Another new 

iece of equipment is a 200-ton, 

4-inch stroke tryout press, 
equipped with air cushions that 
will accommodate the large dies 
produced on our Keller. 


Investigate your tooling re- 
uirements today and see how 
TAR Machine & Tool Co. can 

fit in to expedite your production 
at reasonable cost with guaran- 
teed precision. 


Write us today and include 
blueprints for a prompt a 
tion and_ dependable delivery 
schedule. 
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PROFILE GRINDING 





WITHIN LIMITS OF 


+ 0.0002" 


Now you can perform intricate profile grind- 
ing at practical high speeds and to exceptional 
degrees of accuracy! With the Studer Profile 
Grinding Machine Type PSM you can attain 
accuracy to within + 0.0002’ in producing profile 
gages, straight or circular form tools, sectional 
dies, complete contours like cams, templates 


and similar parts of hardened steel. Profiles 

.—_> 2 up to 5.9° in length can be ground from end 
aes to end in one continuous operation without 
moving work-piece or template. Circular 

work up to 4” in diameter can be ground, and 


—— flut pieces—several of which can be stacked for 

































grinding at one time—can be handled up to 2’ 
in thickness. Small sized profiles can be ac- 
curately produced without preliminary grind- 
ing to form, and cleurance angles on parts 
such us form tools can be ground without re- 
moving the work from its original setting. 


These are the highlight features of the 
Studer Profile Grinder. If you can use its 


THE STUDER scicaten ie Tans s eae one 
PROFILE GRINDER complete information. 


The Studer principle employs a tracer finger which We also represent in the United States these 


follows the form of a template and transmits its other makers of Swiss High Precision Equip- 
gy Sy od atte wet pr a panto- ment: Suciete Genevoise d‘Instruments de 
raph. ie wheel and stylus can swiveled. Be- D> arp Bec kro: 

cause the wheel is shaped beforehand proportionately Physique (SHE )s Andre hier, Mikron, 
to the exact shape of the tracer finger, an object can Safag, Sallaz, Schaublein, Lienhard. Our 
be ground over its entire length in one operation— engineers will be glad to work with you in 


with one wheel. Because a fixed template is used, oi i 

errors due to incorrect manipulation are eliminated. specifying and ating aquigunent — oe 
A special template holder permits the grinding of highest pr 
circular forms or contours like cams over their entire 

circumference. 











HIGH PRECISION MACHINE TOOLS AND MEASURING INSTRUMENTS 


Cc 8) sy A CHRYSLER BUILDING 


CORPORATION a New York 17, New York 


“ 











Buyers and users of visual gages will be interested in this 
application of a wear-resistant NORBIDE piece. A flat, 
molded NORBIDE piece has been inserted in the anvil at 
a point where the greatest wear will occur. Field reports 
indicate that many NORBIDE inserts have been in constant 
use for over a year with no attention having been given 
them, other than for inspection. Less wear-resistant anvils, 
on the other hand, usually have to be frequently relapped 
to be kept in condition. NORBIDE is the trade-mark for 
Norton Boron Carbide—the hardest material made for com- 
mercial use. It has had wide and successful use as wear- 
resistant parts for a variety of measuring devices. Ask your 
regular supplier about NORBIDE gages or for further infor- 
mation write to: 


NORTON COMPANY, Worcester 6, Mass. 


NORBIDE -The Hardest Material Made by Man 


NORTON BORON CARBIDE 





* Trode-mork Reg U S$ Pot OM 
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MOTORIZE YOUR KRW 
) ARBOR PRESSES... 


















WRITE FOR LITERATURE DESCRIB 4 : : Z 
WreTYETITIMTIiTe TT K. R. WILSON, 215 Main St., Buffalo 3, N. Y. 









MOTOR DRIVEN PRESSES 25 Please send complete information on 
TO 75-TON MODELS AVAILABLE KRW Motor-Driven Presses (1) 


KRW Motor-Drive (_] 


Kk. R.WILSON i 


Sei sctacietaiiiencitinicieraisapriiinaainaintepatatiniaen iatmmmssatitiinai manila 





Serial No. of Press_____ Voltage. Cycle. Phase... | 





a ie 0 \ 7 4 s, be~«. 
eM ato 
D - ak eo) ~+l ay te pat 

















starts with GOOD DESIGN! 


Wx DO SO MANY BIG NAME INDUSTRIES, as well as independent operators, 
enthuse about Barth-built dies, tools, jigs, fixtures and special machinery? 


There must be a reason! 


Indeed there is! The high produc- 
tion levels and minimum over-all costs 
achieved with Barth dies, tools, spe- 
cial machinery, etc., are no accident. 


Unlike Topsie, who “just grew”, 
Barth engineers and designers value 
good basic design..they incorporate 
into every design the tried and 
proven-to-be-good principles scru- 
pulously evaluated during more than 


BART 


a quarter century of the broadest 
experience in the die, tool and 
special machinery field. 


Over the years, Barth customers 
have come to expect good design 
and better-than-average performance. 
This extra, highly practical and 
profitable ingredient in Barth-built 
dies, tools, jigs, fixtures and special 
machinery, is available to you also. 
Your inquiries are welcome! 


STAMPING & MACHINE WORKS Inc. 


Denison at Wh F44 St. Cleveland 9 Ohio 





DESIGNERS AND BUILDERS OF DIES. TOOLS AND SPECIAL MACHINERY 
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MILLINGS 


OPERATIONS 


Standard Gorton Tracer Controlled 3-U 
Pantograph with special fixtures pro- 
files turbine impeller blades in one 
completely automatic cycle 

THE JOB IN BRIEF 


thao fifty years. It will 

rr Gorton ricer Control! methods now. _ er oe se, 

; Pre-Determines Results for You elas of ina a cane teed waster which 

Send us complete description with prints of your job. pte. me of 7 ber te Peter prerned by special com 
~ Our Engineering Department will send you a production 

estimate on the same job tooled oo Gorton Tracer Con- 














trolled equip Oo PLEASE SEND WITHOUT OBLIGATION 
Bulletin No. 1655 
Send for Bulletin 1655 saat 
It contains information on all FREE on 
Gorton machines — what they : 
do .. bow Use this f 
2 pon to get yo 


Bulletin 1655 at once 





econce GOITER wecune ca. 
Tnacer Controlled Milli 


1203 RACINE STREET * RACINE. WISCONS U.S.A. 
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Can You Really Afford 


ITED States manufacturers, already the most 
specialized in the world, carried specialization 
during the recent war to a degree never thought 
possible. 
As a result, many manufacturers now have a 
greatly increased respect for specialization as it 
applies to their own industries. 


Forced, by necessity, to rely upon specialists for 
essential production tools, they saw demonstrated 
the value of this service. And now in peacetime, 
they rely upon these highly skilled organizations 
for engineering and production of their important 


tool . en, 
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Two Well Equipped Drafting Rooms One of Five Factory Bays 


McKINNEY FACILITIES 
made possible by a large and continuing volume of 
business, include corps of skilled machine operators 
and tool builders—batteries of specialized tool building 
machinery and engineering personnel and equipment 
second to none. 


Write for interesting descriptive bulletin. 


Ag ' 


ae 
Inspection 
Equipment 
Second to 
None 





a 



















FRANKLY NOW— 2 
To Make Your Own Tools J 








Tool requirements vary with times and seasons but 
demand prompt and competent attention when they do 
arise. Capable tool designers and builders are difficult to 
find. They can’t be hired and fired at will but must be kept 
on payrolls. So, too, highly specialized and expensive 
machinery must be maintained constantly, regardless of 
varying requirements. 








The maintenance of such a department may cut deeply 
into a manufacturer's profits, whereas the practice of rely- 
ing upon competent outside organizations puts this activity 
under control and assures expert, valuable service. Low 
production cost per unit can be expected. A widely variable 
factor of overhead can be largely eliminated. There will be 
no interruption of normal activities. The outlay can be 
determined in advance and kept within bounds justified 
by conditions in each case. 





These facts are being demonstrated here at McKINNEY’s 
in a steady volume of business from a growing clientele 
of manufacturers who formerly made al/ their own tools. 


167% Aratetia mond 
, 
00/s-Dies Jigs Fixtures Special Machinery, 





























Now 
Ready 


The Established Authority on the Design, 
Construction and Use of Plastics Molds 


The third edition of PLASTICS MOLDS, the wide- 


ly known, widely used “original plastics mold 
book’’, is now available. Greatly augmented—270 
pages—over twice as large as the second edition— 
PLASTICS MOLDS by Gordon B. Thayer, B.S.E., 
Plastics Research Engineer, Dow Chemical Com- 
pany, contains over 200 illustrations, including 
many workable drawings, tables and charts. 


Practical — Understandable 

The entire coverage of the design, construction 
and use of plastics molds has been revised to 
keep PLASTICS MOLDS abreast of the fast mov- 
ing developments in the industry. George K. 
Scribner, President, Boonton Molding Company, 
writes in the introduction: 


**This book is now in its third edition, re-written 
and brought up-to-date. All the comments I 
made on the first edition still hold good with the 
very important added fact that the public de- 
mand has given its accolade to Mr. Thayer's 
presentation.”” 
Publication Price $ p00 Per C P i 

¥ > @ er Copy Prepaid 


Special discounts will be allowed on group orders 
of 10 or more copies from industry organizations. 


Use order blank below or your own purchase form 


HUEBNER PUBLICATIONS ° 


Gentlemen: 


Please send me...........++++ copy (ies) of Gordon B. Thayer’s new third edition of PLASTICS MOLDS 


at $5.00 per copy, prepaid. 





S 


12. 
13. 


14. 
15. 


(7. 
18. 


19. 


22 Chapters — Over 200 Illustrations 
. INTRODUCTION: A al hy + at 


~ THE DESI 
COMPRESSION 


EE Ace Hs 


PLASTICS 
MOLDS 






QUIREMENTS, TYPES, FACTORS 
| + + lana ON DESIGN PROCE- 


a POINTS IN MOLD DE- 
SIGN CONSTRUCTION 
MATERIALS FOR PLASTICS MOLDS 


. TYPES OF MOLDS FOR COMPRES- 


SION MOLDING 


. THE DESIGN OF 6 Meets coMm- 


Ae ne TYPE 
DE N OF A SPLIT CAVITY 
OLD 


° SIG 
COMPRESSION TYPE 


GN of 4s SIDE-OPENING 
aed OF A TRANSFER TYPE 


. THE DESIGN OF A SIMPLE INJEC- 
MOLD 


TION TYPE 


. THE DESIGN OF A STRIPPER-PLATE 
MOLD 


INJECTION 

THE pastes OF A LOOSE-BAR IN- 
JECTION MOLD 

AN INJECTION MOLD FOR A 
PLASTICS LENS—by Carl H. Whitlock 
LOADING THE INJECTION MOLD 

euacron SYSTEMS FOR INJECTION 


ey et oime METHODS AND 
EQUIPMENT 

METHODS OF MOLD SINKING 
one METHODS AND EQUIP- 


MOLDING SCREW THREADS IN 
— cs 
ROMIUM PLATING FOR 


- HARD CH 

THe PLASTICS INDUSTRY 
2t. 
22. 


PLASTIC TOOLING 
ESTIMATING PLASTICS MOLDS 





410 FAIRMOUNT-CEDAR BLDG. « 


Remittance is enclosed [1] Purchase order is enclosed [] Will be forwarded [J 








CLEVELAND 6, OHIO 











MACHINE J 

































Do you want to increase the productive- 
: ness of your standard milling machines? 
Then consider the application of Kemp- 
smith standard attachments. These de- 
pendable. precision-built tools are made to 
: perform the most delicate milling opera- 
} tions with both speed and accuracy. They 
are the product of 57 years’ specialized 
experience, manufacturing milling ma- 
chines exclusively. The same high degree 
of rigidity and precision, characteristic of 
Kempsmith Milling Machines, is embodied 
in these standard attachments. It will pay 
you to investigate. Write for literature. 


THE KEMPSMITH MACHINE CO. 


MILWAUKEE 14, WIS.,U S.A 








4 KEMPSMITH S dard Milling A h t 
1 VERTICAL HEAD con- 3 CIRCULAR TABLE for 5 VISES, both plcin 
verts horizento! to milling circles or ond swivel types, 
vertical mochine retoin- coms, gear cutting, high- adaptable to special jows 
4 ing identicol spindle speed continuous mill- to save fixtures 
characteristics ing, ete 
2 HI-SPEED UN'VER 4 SLOTTER for keyseot- a UNIVERSAL DIVID- 
SAL for high speed ing, breaching, gen- ING HEAD for ploin 
anguler milling in ofl erol slotting, tool and indexing ond spire 
planes die making, etc milling 








KEMPSMITH | 
Precision Bull Milling 
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TROUBLE-FREE 
DI-SAW 


Product of more than 50 years 
of specialization in the manu- 
facture of band sawing ma- 
chinery the TANNEWITZ 
24M is the machine that will 
enable you to capitalize to the 
fullest extent on the 
economies of contour 
sawing, inside and 
outside filing and 
polishing. It’s rugged, with 
every detail of construction 
thoroughly proved, — 
TROUBLE-FREE. And it 
carries full 24-inch wheels 
which make for easier, 
straighter sawing. For com- 
plete details write for DI- 
SAW Bulletin. 


FRICTION SAWING with Tannewitz 
High Speed Band Saws offers many 
amazing advantages. Write for free 
booklet. 


THE TANNEWITZ WORKS 


GRAND RAPIDS 4, MICHIGAN 


TOOL & DIE JOURNAL 





=u =6=6—li«‘d COE «USES 


It’s quick, it’s deft, it’s conveniently small, 
yet the Handee Tool packs a terrific wallop! 
Handee is the original, single hand con- 
trolled, electrically driven tool—and it’s the 


finest today. It can be used at the bench or 





carried right to the job. It reaches hard-to- 
get-at places on machinery, touches up 
perishable tools, grinds dies, chip breakers 
on broaches, removes burrs, ete. Runs ata 
cool 25,000 r.p.m. AC or DC. Wt. 12 oz. 


Combined with its accessories and 





exclusive attachments, the 
Handee Tool performs more op- 
erations with greater accuracy 
than any other portable electric 


tool at any price. 


PRECISION ATTACHMENTS. Fit 
Handee only. Offhand carving, routing, 
shaping is exact as to depth of cut, ac- 
curacy of line. Indispensable to pattern 
shop. Set of 6, postpaid, $7.95 


HANDEE KIT— Strong, compact steel car- 
rying case holds the Handee Tool and a 
complete assortment of accessories. Post- 
paid, $27.50. Handee with 7 accessories 
only, $20.50 





CHICAGO ACCESSORIES 
FIT ANY POWER TOOL 
The Most Complete Line Available. 
Over 500—All Finest Quality. The 
Right One for Every Job! 








WRITE FOR 64-PAGE CATA 
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IMPROVED PRODUCTION METHODS 
ARE REFLECTED IN A 
PRICE REDUCTION 
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Set of 84-B Webber Gage Blocks; fin- 
ished to an accuracy of .000008”. The 84 
blocks range in sizes from .050” to 
4.000”. Wear blocks included. 






By 


All 84-B Gage Block Sets 
formerly listed at *235-° 
have been reduced to $195-00 


F.O.B. Cleveland 


Casblex 


(carbide) 
WEAR GAGES 
EXTEND LIFE OF 
GAGE BLOCKS 


Webber Carblox 
Wear Gages are 
specifica y  de- 
signed for daily 
use with master 
gage blocks. Re- 
duces excess. ve 
wear. Prices be- 
in at $21.50 
or a set of two 
(100%) with 











An improved finishing process worked out re- 
cently enables Webber to reduce the price of 
the 84-B Webber Gage Block Set. 


The new low price is designed to help many 
shops replace war worn blocks at marked 
savings over their former costs. 






Widespread use of gage blocks both in tooling 
and production is added assurance against 
spoiled work and costly controversy with 
customers. If unable to obtain blocks from 
local sources order direct. 


WEBBER GAGE COMPANY 
12903 Triskett Rd. Cleveland 11, O. 


-———_—— te \ 
i 


i‘ WeBBeR MAKES PRECISION, 
GAGE BLOCKS EXCLUSIVELY 
% Gage Block Sets in Steps of 00005” 
% Individual Special Size Blocks. 

* Heavy Duty Gage Blocks. 


4 Angle Gage BlcksinStopsotonesecont, og 1 PRECISION 
% Carblox (Carbide) Wear Gages. “ , 3 ceeey rey. Wcq 3 ':3Reha @ 
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A New Catalog by MELIN 
ls Ready for YOU 





In addition to com- 
plete listings of sizes 
(up to 2”) and prices 
on 2-, 3-, and 4-flute 
standard End Mills— 
the new Melin Tool 
Catalog includes com- 
plete data on the new 
line of: 


Counterbores 
Counterdrills 


Countersinks 


Howard Rigid-Grip 
Tool Bit Holders 


Corner Rounding 
Cutters 


Die Sinking Cutters 
Router Bits 


Howard Live Centers 


PLUS Many pages of valuable engineering reference data. 


A request on your company letterhead will bring you a copy by return 
mail. 

















TOOLS for PRECISION PRODUCTION 

















MAGNETIC BLOCKS 


FOR SURFACE GRINDERS 


This universal set consists of two parallels 1” x 1%” 
x 3%”, and two V-blocks 1%” x 2344” x 17%”. This 
set has been especially designed for 

holding various types of work that 

cannot be placed directly on the mag- $44.50 
netic chuck. Complete in Hardwood SET 
Case. 








ADJUSTABLE ANGLE PLATES MODEL “A" 
FOR MACHINING AND GRINDING ANGLES 


These Angle Plates are made of the best grade of gray 
iron, machined and ground true with the holes, all steel 
parts are hardened and ground. 

MODEL “A” has four 35” “T” SLOTS, NET 

3 on the face side and one “T” Slot on PRICE 
the top when set at 90°. The size of 

this plate is 3 x 3 ¥ 3%. Shipping weight $16.85 
5 Ibs. 








DRILL JIG BUSHINGS STANDARD 


eSLIP RENEWABLE @HEADLESS PRESS FIT 

@FIXED RENEWABLE @HEAD PRESS FIT 

@LINERS @HEAD TYPE LINERS 
SIMPLIFIED ORDERING 


Specify drill size, O. D., and length in order named. Also bushing number. 
Bushings above 134” hole size will be quoted upon request. In ordering 
special bushings, forward blueprint showing all dimensions and limit. 
These Drill Jig Bushings are made of high grade tool steel—Rockwell 
C 62 and 64 hardness. 

*Special length bushings carried in stock in blank form. 











IN STOCK—Subject to Prior Sale PROMPT 
DELIVERY 
@ MAGNETIC CHUCKS Write for 
@ PRECISION “V” BLOCKS Descriptive 
@ STANDARD CARBIDE TOOLS Literature 








ACME TOOL COMPANY 


NEW YORK 7, N. Y. 
































Here’s why 
= Workmen like 


WELLS — 


PETAL CUTTING BAND SAWS 





The No. 8 showing new Wells 
Wet Cutting System—an eco 
nomical accessory available 


for all No. 8 Wells Saws 





You don't have to go through a lot of 
fy motions when you use a Wells Saw. Just 
« 4 place the material in position for cutting, 
Speeifications give a turn to the hand wheel of the quick- 
acting vise, and you're ready to go. Hy- 


CAPACITY: draulic stabilizer on gravity ae and auto- 
















Rectangular ere 8° x 16° matic shut-off take care of the rest. No 
(Special Guides).5° x 24 wonder the Wells is popular with 
ROUNDS:.....8" diameter users! 
MOTOR: From a management standpoint, it pays to 
44 HLP., A.C. or D.C. provide workmen with these modern, effi- 
SPEEDS: cient, versatile tools. Use them in stock 
Selective 60, 90, 130 feet rooms, machine shops, on maintenance jobs. 
per minute Wells Saws do good work, cut close, remove 
WEIGHT: minimum material. For production work, 


Approximately 665 lbs. 


your Wells Saw can be equipped with the 
new Wells Wet Cutting System. Ask for 
complete information. Ses your local Wells 
representative or write. 


Products by Wells are Practical 


METAL CUTTING 
BAND SAWS 


WELLS MANUFACTURING CORPORATION 
1940 ASH STREET, THREE RIVERS, MICH. 
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AMMCO 7” SHAPER—Bench Model 


with swivel vise and wrenches, including 4 step V-pulley, 
adjustable countershaft, motor driven pulleys, 2 V-belts, 
adjustable lamp and switch. Belt guards and motor, 
extra. Net weight 175 lbs., shipping weight 225 lbs. 


AMMCO 7” SHAPER—Portable Cabinet Model 
complete with swivel vise and wrenches, including 4 step 
V-pulley, adjustable countershaft, motor driven pulleys 
and 2 V-belts, with belt guards; “4. H.P. Motor, 110 Volt, 
60 Cycle, single phase and with overload switch; mounted 
on a maple cabinet with casters and handle for portability, 
and including adjustable lamp, completely wired and 
ready for operation. Net weight 300 lbs., shipping weight 
400 lbs. 








THE SKILL 





IS BUILT INTO 











AMMCO MACHINES 





IT SAVES TIME...LABOR... 
CUTS PRODUCTION COSTS 


WAY DOWN vou can take it 


from me, our AMMCO 7 inch SHAPER 
is doing a job for us that saves time, cuts 
down production costs, makes money 
for us like no other shaper ever has. 

There isn’t a big machine that sur- 
passes it in accuracy. It saves you time, 
floor space and expense in set-up oper- 
ations . . . uses less electricity, is the per- 
fect shaper for jobs requiring a 7 inch 
stroke or less. 

At its low price, it’s a buy you can’t 
beat . . . precision guaranteed because 
AMMCO builds the skill into the machine! 

Write now .. . today for specifications 
and prices. Address Dept. TD-37. 


A@MMCO TODLS, INC. 


COMMONWEALTH NORTH CHICAGO 
AVENUE ILLINOIS 
(Formerly Automotive Maint Machinery Co.) 
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Introducing pRC-F/> 


THE TUBE AND PIPE NOTCHING PRODUCTION TOOL 





































The development of the new ARC-FIT makes it 
possible to use a hand or power press for notching 
the ends of tubing or pipe for welded or brazed joints. 

ARC-FIT is adaptable to any standard hand or 
power press. A hand press specifically designed 
for ARC-FIT can be supplied. 

ARC-FIT performs notching and cutting operations 
for pipe and tubing “T” or angular joints. 

By modern ARC-FIT, five 
seconds is required—com- 
pared to 10 or 20 minutes 
by antiquated burning, saw- 
ing. grinding, or milling 
methods. 


IMPORTANT COST SAVINGS! 
STEPS UP PRODUCTION! 









THE ARC-FIT 
UNIT COMPLETE* 


f 





Notable features of 
ARC-FIT include: 


ARC-FIT IN A sturdy precision tool 
<q snore 2 


HAND PRESS* For any size pipe or tube 





* 
© 
@ Usable with hand or power press 
o 


No rejects even with unskilled 
operators 


@ Finish grinding or filing un- 
necessary 

TYPICAL @ No deformation of pipe or tube 

ARC-FIT CUTS ? @ Possible Product Design changes 
at lower cost 


@ Quick punch and die interchanges 
in one housing 


@ Shears from inside of the pipe 
or tube 








@ Punches and Dies easily inter- 
changeable in same housing 


@ Can be used as portable unit 


Prices for “T’’ Joints. ARC-FIT complete with housing, punch 
and die for one size—™%” up to 2” inclusive. 

















Standard Pipe ........ $110.00 | 8 acl ae ae = @ Precision produced to insure 
DR ccs cauisaeeiacwe 130.00 request. cutting accuracy 

Hand Press .......... 80.00 F.0.B8. CHICAGO 

PATENTED 








Manufactured Exclusively by 


poet TOOL AND DIE CORPORATION 


2527 MOFFAT STREET * CHICAGO 47, ILLINOIS « DEPT. TJ 








eee design 
-»e workmanship 
eee performance 


OPEN-BACK 
INCLINABLE 


PUNCH PRESSES 


é 























Ton 
Ratings 
QUICK SPECIFICATIONS 
ne Standard ~ Shut Die Frame Flywheel 
Model Stroke* Height Opening Speed 
~ 9 Ton 1”” 7” | 5%” | 1865max. | 
“14 Ton 2” ” | 6%” | 150mox. | 
30 Ton 3” 9” | 10%” | 125max. | 

















- - @ 


DIAMOND PUNCH PRESSES are among 
America’s finest machine tools...Sleek and trim, yet 
designed for amazing strength. High overload ca- 
pacity. Smocthly finished and accurately fitted in 
every detail. Production tolerances so close that parts 
are uniformly interchangeable! 


If you want to punch holes in your production 
quotas, see these improved Diamond Punch Presses! 
Available from dealers throughout the nation. Write 
for FREE circulars! 


DIAMOND MACHINE TOOL CO. 
Dept. G * 3429 E. Olympic Blvd. * Los Angeles 23, Calif. 


MANUFACTURERS of the DIAMOND LINE ef PRECISION MACHINE TOOLS and ACCESSORIES 


* Longer strokes available upon special order. 


Clean, streamlined appearance « Careful craftsmanship 
High speed performance ¢« Safe, easy operation 


FEATURES 
CRANKSHAFT—Chrome nickel steel—precision ground all over. 
Bearing surfaces finished to 20 micro-inches. 
RAM-Bearing surfaces precision jig-ground, hand scraped for 
individual fit. Exclusive floating-type fully universal ball screw 
and nut maintains close alignment over full ram stroke. 
GIBS—Precision sliding surfaces ground to 20 micro-inches. 
CLUTCH-—Positive, instantaneous contact with three sets of pins 
engaging flywheel 
FLYWHEEL—Extra heavy for smooth operation and maximum 
energy. Mounted on oversize bronze bushing. 
FRAME-—Massively constructed semi-steel castings, correctly 
designed for high overload protection, 
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KNOCK-OUT’ EXPANDING MANDRELS 
STEP UP PRODUCTION ON TURNING 
MILLING AND GRINDING OPERATIONS 


SIMPLE—FAST—ACCURATE. “Knock-Out” 
Expanding Mandrels hold work from 34" to 515” 
hole. Perfect support without distortion for thin wall 


sleeves—sure, positive grip on heavy pieces. Ideal for 
production or tool-room 


See your Dealer or mail the coupon TODAY for 
illustrated bulletins. 


K. ©. LEE COMPANY 
1115 First Ave. S. E., Aberdeen, So. Dakote 


Please send me illustrated bulletins on 
“Knock-Out” Keyless Chucks. 
“Knock-Out” Expanding Mandrels. 


_ 


ABERDEEN, SOUTH DAKOTA Address 


City, 
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Only DANLY Standard and Tool 
and Die Makers’ Rotary Files are 
Kool-Koted for longer life — 


e Danly Kool-Kote Rotary files cut at speeds 
and on hardened die steel where no other 
similar tools will perform. The Kool-Koted 
process lends an amazing toughness to the 
outer surface which gives these tools up to 
500% longer life. 


A special flute ground continuing across the 
top of the radius leaves no ragged tooth ends 
to scratch or mar. 

Our Tool & Die Makers’ Tools are ground 30- 
teeth per inch for semi-finish work and 50- 
teeth per inch for finish work right up to final 
touch-up. Write for folder giving details and 
prices. 





7 
2100 So. 52nd Ave., Chicago 50, Ill. 
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with 
any 
additional 
machining 
required 


New equipment installed in the Danly 
shop permits us to do any machine work 
on large or complex die sets incidental to 
the mounting of the dies. Inserts, recesses, 
additional boring, keyways and other ma- 
chining can be done to the customer's 
specifications. 

Time is saved by this service as work on 
dies and on the die set can be done at the 
same time. It permits the die shop or tool 
room to devote their equipment and man 
hours to the making of dies. The problem 
of the handling of big sets, for which the 
die shop or tool room are not generally 
equipped to do economically, is also solved 
by this service. 

These special die sets are then delivered 








ready for the mounting of the dies. Note 
the size and complexity of the die set 
shown on this page. This die set—ma- 
chined at Danly—is an example of the 
additional machining and service which 
this company offers. 

On your next special die set inquiry in- 
clude the additional machining work that 
you wish done at Danly while the die set is 
being made. The cost of this machining 
will be shown as a separate item in the 
quotation. 


DANLY MACHINE SPECIALTIES, INC. 
2100 South 52nd Avenue ¢ Chicago 50, Illinois 


Branches in Principal Cities 


DANLY Sécccal DIE SETS ‘ 


MACHINED TO YOUR SPECIFICATIONS 
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3 Major 


Improvements 















Actual production tests have proved that this 
new disc cuts faster. This greater initial rate of 


cut lowers production costs, reduces labor costs. 


The new Armourclad Resin Fibre Disc cuts faster 
longer because its special resin bond gives better 
grain adhesion—greater resistance to heat and 


humidity. 


Better for all disc operations, the new Armour- 
clad Resin Fibre Disc is especially good for severe 


grinding jobs. 








yIARMOU RCLAD Look for This Label on the Green-Backed Disc 


RADE MARK 


ARMOUR Santpaper WORKS 


Division of Armour and Company 


1355 West 31st Street, Chicago 9, Illinois * Export: Durex, 63 Wall Street, New York, 5, N. Y. 
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We'll take over... 


Grinding is our business. We have 
the equipment (see list at right) and 
the skilled manpower for any kind 
of grinding ... 


From the simplest surface grinding to 
the most intricate form grinding . . . 
from relatively easy tolerances to 
tenths or less, if necessary ... from 
one piece to large quantities .. . at 
lowest prices possible for the accu- 
racy you require. 


Send us your prints for firm quota- 
tions and dependable delivery com- 
mitments to any point in the United 
States. 














BUILDERS OF PRECISION TOOLS 


INCORPORATED 


3112 EAST 63rd STREET * CLEVELAND 4, OHIO 
MICHIGAN 7230 





tired of the 
Old Grind? 


NX 








GRINDING DEPARTMENT 
EQUIPMENT 


12—Surface Grinders 
1—No. 11 Blanchard Grinder 
1—No. 22 Heald Rotary Grinder 
4—Internal Grinders 
4—External Grinders 
3—36”J & L Optical Comparators 
2—Tco)makers Microscopes 


42—Sets of Gage Blocks (81 blocks per 
set) providing one set for each Grinder 
Hand and Gagemaker 


Remainder of our shop is equally 
well equipped and prevides facilities 
for supplying all of your require- 
ments on tools, gages, special ma- 
chines or precision components. 
























GAGES «+ JIGS *© + FIXTURES 
















Equip with 


WITTEK 


Automatic Roll Feeds and Reel Stands 


Wittek Roll Feeds are being 
used extensively by war plants 
Faster in their large volume produc- 
Safer tion of high quality metal 
Precision Work stampings. The flexibility of 
Wittek Roll Feeds will assist 
these plants in their peace- 
time conversion through their 
adaptability to various jobs. 
, Keen competition will demand 
> m@ the utilization of equipment to 
its point of highest efficiency. 
If your postwar plans include 
punch press production of parts 
from coiled strip stock—inves- 
tigate now the many possibili- 
ties of Wittek Roll Feeds and 
Reel Stands. 





























Write for catalog, prices and 
recommendations 


Automatic 
WITTEK ROLL FEEDS 


MANUFACTURING CO. AND 
4305-15 W. 24th Place, Chicago 23, tll. aus 4 a BO 
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a Sal 
...can help you save 4 ways 


The use of Eureka Tool and Die Welding 
Electrodes can help you save man-hours, 
conserve valuable tools and dies and 
minimize production delays in 4 ways: 1. 
Repairing dies. 2. Composite fabrication. 3. 
Correcting design. 4. Rectifying errors. 


—— 

















bi = “& Save tons of forging dies and untold man-hours by 
Typical repair to forging die with Eureka = eliminating resinking operations! Eureka ‘“‘Draw- 

“Drawalioy” Electrodes. alloy” Welding Electrodes do the trick by re- 
building to original dimensions the contours of 
forging dies that have heat-checked or spalled! 


You can efficiently repair worn or discarded Tool- 
Steel Dies with Eureka’s complete line of Tool- 
Steel Electrodes. Welded deposits will match the 
characteristics of Tool-Steels in their various 
classifications. The deposits are “‘hard-as-welded”’. 

— ai Subsequent heat treatment unnecessary if the units 
Oil hardening Tool-Steel punch Eureka == jond themselves to grinding. Send for full descrip- 
4 with Oil-hardening Electrodes. tive literature. 


nnn 
libbecdeg Equipe E Styfy by Cr 
=) PIONEERS IN TOOL AND DIE WELDING ELECTRODES 


225 Leib Street ° Detroit 7, Michigan 


Ga 
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LEADS THE WAY IN 


METAL CUTTING 








coon REasons| ACCURACY 


for choosing SawMore 
Metal Cutting Machines 


\ Four Cutting Speeds—65, 93, 
120, 149 strokes per minute. 


Vv Self-aligning blades give abso- 
lute cutting accuracy. 








\ Stock is fed automatically to Expressly designed for fast, 
full capacity of machine. . x 
accurate cold cutting of bars 
\ Machines swivel on base up to . 
45° permitting angular cutting and shapes. Saw More ma- 
without moving stock. me " 
chines pave the way to in- 


Gears sre in constant mesh, re- 


ducing amount of backlash to creased net profits. 


minimum. 


a. 


Low in cost. 
Positive compensating feed cuts 
more metal in less time. High in economy and effi- 
Transmission housed in oil ciency. 
tight case. - 








.. &... &... 


Spacer bar and scale accurately 
determine length of cuts—may 
be set for individual or multiple 
lengths. 











Write today 
for new Free 


catalogue. 





MAQUOKETA 
COMPANY 


Maple Street - Maquoketa, lowa 
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Press Welders with 
T-J CYLINDER 























In these air-operated press welders manu- 
factured by The Taylor-Winfield Corp., 
Warren, Ohio, T-J Cylinders contribute to 
the rapid and efficient operation of the ma- 
chines. The cylinder is employed to move 
the welding head to the work and return— 
a job performed by T-J with accuracy, 
speed zad dependability! 

This is typical of the widespread use of 
T-J Cylinders today to simplify operations 
and save time and labor. There's a T-J Air 
or Hydraulic Cylinder exactly right for all 
kinds of tough jobs where pushing, pulling 
or lifting is needed... 100 Ib. or 50,000 
Ib. Available in many standard sizes and 
styles ..both cushioned and non-cush- 
ioned types. Backed by 30 years of know- 
how... T-J engineered to do the job bet- 
ter and cut costs! Write for latest catalogs. 
The Tomkins-Johnson Co., Jackson, Mich. 















TOMKINS-JOHNSON 


TJ) 
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10” Bench Lathe 


SOUTH BEND LATHES 


for accurate production operations and ex- 

acting toolroom work. Engine Lathes and Tool- 

room Lathes with 9”, 10”, 13”, 14%", and 16” 

swings. Precision Turret Lathes with 2" and 1” 

collet capacities. Write for Catalog 100-F. 

SOUTH BEND LATHE WORKS 
(77 


Building Better Lathes Since 1906 
432 E. MADISON ST., SOUTH BEND 22, IND, 









16” Toolroom Lathe 
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FOR DRY OR COOLANT GRINDING 


SPEED-WET* BooSTS PRODUCTION 
with “RESIN-BONDING” 


Resin-bond production is premium production—improved speed, 





stamina and finish at lower cost. Why? Because each individual 
abrasive grain in Speed-wet resin-bonded products is twice 
anchored in a heat-set resin adhesive, which, once hardened, can 


never remelt or flow or release its grip. 


When used dry, Speed-wet resin-bonded abrasives are immune 
to cutting heats and humidity. Used wet, they are impervious 


to water, cutting oils or coolants. 


Thus, for dry or coolant grinding, or for polishing and finishing 
of metals or glass or plastics, Speed-wet resin-bond abrasives de- 
liver extra performance. Specify Speed-wet Metalite for aluminum 
oxide grit—or Speed-wet Durite for silicon carbide. Metalite or 
Durite, they're both resin-bonded if they are marked Speed-wet*. 





*Heg. U.S. Patent O8. 


4 


ink 
REUR MANNING 
TRIT-A94 7% 


BEHR-MANNING DIVISION OF NORTON COMPANY TROY, N.Y. 





MARCH, 1947 








That’s right—we’re actually turning a square—on a 


lathe! 
ae But that’s not all—we’ve bored the square too, on 
| ‘ a taper—and a square is only one of an almost infinite 


variety of shapes we can turn; ovals, stars, triangles, 
E flutes (even up to 500 of ’em, flat, convex or concave). 
AR We can blend from an oval at one end of the work- 
g piece to a square in the middle, and back to a circle, 
or any other shape, at the other end. Fact is, we can 
E turn or bore almost any conceivable contour that 

oro allows room for a tool point. 


You can do it, too. All you need is the famous Monarch 
Shapemaster Lathe. Think what that means—intricate, 
costly dies turned on.a machine, to exacting tolerances 

in a fraction of the time required for handwork — 


with Monarch’s and at a fraction of the cost! 
If you’re doing die work—or any contour turning in 
Shapemaster metal—you owe it to yourself to investigate the Shape- 
master. Like more facts? We'll be glad to oblige. Just 
‘Lathe write to The Monarch Machine Tool Company, 


Sidney, Ohio. 














For complete factual and pic- 
torial information on how the 
famous Monarch Shapemaster 
can save you time and money in 
the precision production (or re- 
production) of dies, write for 


your copy of Bulletin 2501. 
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RACINE HYDRAULICS 















Racine Hydraulic 
Pressure Booster — 
Converts low pressures 
into high pressures in 
ratios ranging from 
3:1 to 7:1. 










Racine Four-Way Hy- 
draulic Valve — _ Bal- 
anced Piston — Sleeve 
Type construction. Manual, 
Mechanical and Electrical 
Control, Sizes %” to |'/.”. 


Racine Variable Vol- 
ume Oil Hydraulic 
. — 12 to 30 G.P. 
M. Pressure 50 to 1000 
Ibs. p.s.i. 


Photo courtesy 
K. R. Wilson . 
Buffalo, N. Y. 





* 


INTEGRATED TO YOUR DESIGN... 


centralized or remote control 


Like this press manufacturer, you can readily give your products the 
advantage of a RACINE “Variable Volume”, hydraulic circuit. This 
feature saves horsepower and reduces heat by simplifying the installation 
and eliminating unnecessary relief and bypass valves. Important savings 
in first cost also result. 

RACINE Hydraulic Engineers have developed hydraulic operation and 
control for hundreds of machines and tools. Their experience can be 
helpful in applying “RACINE Hydraulics” to your present product and 
on new designs now in the development stage. They will cheerfully 
review your problems in power movement, without cost or obligation. 
Let us submit detailed recommendations and circuits employing pressures 
as high as 3000 Ibs. p.s.i. Utilize the Variable Volume feature of RACINE 
Pumps and easy operating, long-lived RACINE sleeve-type valves. Ask 
for RACINE catalog P-10-C today. RACINE TOOL AND MACHINE 
COMPANY, 1778 State St., Racine, Wisconsin. 


RACINE 





STANDARD FOR QUALITY AND PRECISION 
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benchmaster OFFERS A 













LOW-PRICED BENCH MACHINE 
FOR BOTH HORIZONTAL 
AND VERTICAL MILLING 


benchmaster mill with 
horizontal spindle overarm 



















SAVES VALUABLE SPACE—CUTS DOWN EQUIPMENT COSTS 


Now you can obtain a precision perfect, high-speed benchmaster 





milling machine that’s easily convertible from a horizontal to 
a vertical miller by simply interchanging spindle attachments. 
Its unusual versatility, plus the usual quality-plus benchmaster 
workmanship, make this double-duty milling machine an 
outstanding addition to your shop. 

SPECIFICATIONS: Table size —6”x 14”—Three Tee Slots 34” 
2” center Longitudinal travel 814”—Traverse travel 514”—Verti- 
cal travel 814” on vertical mill—9!4” horizontal mill—Height 28” 
—Weight (less motor) 215 lbs.—Requires 14 h.p. motor—Spindle 
speeds (standard 1725 rpm motor) 450-850- 1400-2100 rpm. 

For complete information, write Dept. TDJ-3 


henchma Vidh MANUFACTURING COMPANY 
| Mese.es @ CAutronnia 
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If so, Insist on CONTINENTAL Broaches 


Continental broaches are ground by 


ss 


Broaching may give you unusual oppor- 
tunities for increasing production, reducing 
unit cost, holding closer tolerances, and 
improving finish . . all necessary to 
manufacture successfully in 1947! 


Continental Tool Works is a leader in the 
field of broaching, a process now widely 
used throughout the metal-working in- 
dustry as one of the fastest methods to 
remove stock to precision limits. 


i 


CONTINENTAL TOOL WORKS 
DIVISION OF EX-CELL-O CORPORATION 
DETROIT 6, 


skilled broach-makers to exceedingly 
close tolerances. Extreme care in design 
and workmanship insures that each Con- 
tinental broach is fitted exactly for the job 
it is intended to do. These are reasons why 
Continental-made broaches produce more 
parts per grind, more grinds per broach. 
Write to Continental today for folder No. 


12791, "Problems Solved By Broaching.” 


MICHIGAN 








Buyer's Guide 
to Brands of MO-MAX 


“UW! . Allegheny Ludivm Stee! Corperation 
“MOWIKCAN". 2... Atlas Steels Limited 


‘DMOL” Henry Dissten & Sons, inc 
“amo” Firth-Sterling Steel Company 
“REX T-MO". 2. . Halcomb Stee! Compony 
OT” se Jessop Steel Company 
“yatmo” Latrobe Electric Stoel Company 
x PE PS Er The Midvele Company 
"S$. 1.0L". . . Simonds Sew & Steel Company 








GIVES YOU ALL THESE ADVANTAGES... 


7, MO-MAX has superior cutting qualities. 
2. The machinability of MO-MAX is unexcelled. 


3,MO-MAX is economical. Its specific gravity is 
about 8% less than that of 18% tungsten steel. 


4, MO-MAX is available in a standardized composi- 
tion; also in cobalt and high vanadium varieties for 
special high speed steel requirements. 

5. For 14 years MO-MAX has demonstrated its supe-- 
iority in all types of cutting tools. 

Learn all the facts! Send for your copy of the MO-MAX Handbook, 


sixth edition. Get the full story about this remarkable steel, 
including easy-to-follow instructions on heat treating. 


THE CLEVELAND TWIST DRILL COMPANY 


1260 East 49th St. 





Decause only MO-MAX 
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Use “Detroit” CAccessortes 
for Daependabil ity 


CALL ‘‘DETROIT’’ 


These assembly items are known Seon. 5. «LTR 2-5150 
throughout industry for their eee lO. PA 9206 
quality and precision. DAYTON . . .. . ~ HE 3042 


: ; INDIANAPOLIS. . . . HU 5604 
For quick service draw on our LOS-ANGELES. . . . AD 7251 


large stock of Dowel Pins (163 MILWAUKEE . . . . ED 2359 
Standard sizes plus - oversizes), MINNEAPOLIS. .. AT 5264 
Springs, Socket Head Cap Screws, PHILADELPHIA .°>. . .VI 4-4084 
Stripper Bolts, Set Screws and PORTLAND, ORE. . . . AT 1466 
Toggle Clamps. ROCK ISLAND, Ill. . . RI 743 
Standard and Special Die Sets in ae ae - ne 
all sizes. irelt ane . GA 5706 


Oe eo ee ee 


2895 W. GRAND BLVD. « DETROIT 2, me SN 
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When The Tool 
Is an R and L 
Combination 
Turning Tool 


One R and L Combination Turning Tool, the only 
combination right hand and left hand tool on the 
market, actually does the work of 14 tools. 


You can use an R and L for all these right hand ¥ 
or left hand applications: 
Roller Box Tool 
Centering and Facing Tool 
Knee Tool 
Pointing Tool 
Back Rest 
Floating Drill Holder 
Balanced Turning Tool 


The change from right to left or vice versa takes 
only ten seconds. 





Patented in U. S. A. 
and Canada 





a Made of extra tough, heat treated alloy steel; 
ly g not to bend or give way. 





@ Essential parts ground to extreme accuracy affording 
perfect alignment at any point of adjustment. 


@ Back Rests, or burnishers, have almost diamond 
hard surfaces eliminating metal pick-up and marring 
of work surface. 


@ Interchangeable Roller Back Rests furnished if desired. 


@ Precise adjustment on both cutting tool and pressure 
of burnishers. 


@ Tool bits wear longer because they are ground only 
on top side, or end. 


@ Less cross-slide clearance required; saves times and 





/ CHECK THESE OUTSTANDING FEATURES 








often permits working with cross-slide tools while 
turning or drilling. 


@ On turnings, the R and L Combination Tool pro- 
duces highly polished surfaces, true to size, and straight. 


@ Usable either for roughing or finishing; extra heavy 
cuts possible because thrust is always in direct line 
with Back Rest. 


1 Studinal diuet 


t permits turing of two 
iameters to any length within tool capacity. 





All these and many ohn features are shown by photo- 
graphs and gs in ve booklet mailed 
without cost or obligati The booklet illustrates the 
tool set-up for various operations, and indicates speed 
and simplicity of its adaptation to various jobs. Prices 
and full specifications of many available sizes are 
included. Write for your copy today. 











and l TOOLS 1825 Bristol St., Philadelphia 40, Pa. 
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“THEY CERTAINLY WITHSTAND WARD USE. | 

™ Rd A DAY - 

\4.— 4 OURS OPERATE 24 HOURS : 
&E5) MOTORS ARE NEVER TURNED OFF! 


“ ra 
BEST LITTLE 


i } PR o 
> VE NEVER SEEN A MACHINE ; + TION MACHINE (ie 
=A apaptasie 10 0 MAN ~ al our sHops 









\S) DIFFERENT OPERATIONS 


@ Comments like these keep pouring in from all kinds of plants, big and 
little, where Muxtipress has been put on the spot by hard-headed produc- 
tion men. tool and die shop operators. and other users. 

Shop men in every field are discovering how many “extra” jobs Muttt- 
pREsS can handle for them, in addition to its efficiency on all sorts of high- 
production jobs. With its accurate. fully-controlled ram action, quick, easy 
adjustability and wide-range tooling acceptance. MULTIPRESS is ideal for 
dozens of “proving” jobs, short production runs and experimental work. 

MULTIPREss—a remarkably compact. space-saving. low-cost. all-purpose 
press in four, six and eight-ton capacities—offers seven different models in 
each size, with manual or automatic controls. In addition standard MULTI- 
PRESS accessories for all models include benches. work-table extensions. side 
shelves, bolster plates. and attachments for indexing. pelleting. foil-marking 
and other special applications. Write for details on this new bench-size. multi- 
purpose ne 


THE DENISON ENGINEERING Co. 
1197 Dublin Rd., Columbus 16, Ohio 
















DENISON 
EQuiIP 


PRIZE NALS Pe ES 
. Rip ee. 
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VUELEL 


Hi, pee AUTOMATIC 











-): STEPS UP 
) ® PRODUCTION 


CuTs COSTS 
on all Small Stampings 


METAL 
PLASTIC 
FIBRE 
PAPER 
RUBBER 
4 LEATHER 


The Diebel Hi-Speed Punch Press requires less 
floor space—less power—increases production 
—is safer—releases heavier presses for other 
production. 


Remember—this versatile Hi-Speed Automatic 
Press is adjustable up to 550 strokes per minute! 


WRITE TODAY FOR ILLUSTRATED LITERATURE 


DIVISION OF DIEBEL DIE & MFG. CO. 
2708 West Irving Park Road Chicago 18, Illinois 
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Produces three distinct lines of tools to meet all filing requirements— 
1. Hand Cut Files, 2. Ground Burs, 3. Carbide Cutters. 


Rotary Files Exclusive for Over 25 Years 


M. A. FORD MFG. CO., INC. 


739 W. FIRST STREET DAVENPORT, IOWA, U.S. A. 
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COPPER HEAD LAPS 





HEAD 1, 


COPPER 


BOAR. 


ap 
CORPORA TC 


“SCHULTZ 





. They pay for them- 
selves in time saved! 
They work fast; they 
never wear out. The only 
wearing part is the 
placeable sleeve. Sleeve 
adjustment feature permits 
maintaining correct  lap- 
ping size till worn out and 
replaced with a new 
sleeve. Costly toolroom 
time is saved by using 
Boyar-Schultz Copper 
Head Laps. Available 
from stock in standard 
sizes 14” to 24”. 


re- 







“AVOID a 
DELIBERATE RUIN | > 
OF MACHINERY” Loo 


“Most metal working machinery is provided with T-slots in 
Tables for fastening work. In modern production these T-slots 
are completely finished by milling or planing; consequently 
every surface is finished smooth and square. But when machines 
are put in operation, any kind of hodge-podge bolt is used 
for fastening work. It does not take long to ruin T-slots with 
such bolts, and after that has happened, a most essential part 
of the machine is ruined. The cost of proper bolts is very 
small, and I hope that my observations expressed here will 
reach the men in authority to avoid this deliberate ruin of 
American Machinery.” 

Above is from a letter to Tool Engineer, January 1946. 

Boyar-Schultz Special T-Slot Bolts are made from upset 
forgings of heat treated alloy steels. Machined heads are 
square with bodies to present a clean flat surface to T-slot. 
Threads are carefully cut. For best results use Nuts and 
Washers made for use with Boyar-Schultz Special T-Slot 
Bolts. 


mae SCHULTZ CORPORATION, 2112 Walnut St., CHICAGO 12 
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Close tolerance — close tolerance — close 


Courtesy of tolerance, around the clock, is a command performance where 


The Bunell Machine & Tool Co. f ae iid d 
Cleveland, Ohio ine tools an les are mace. 


Like fine tools and dies, Cincinnati Shapers are built to close 
tolerances—work to close tolerances—they produce fine work. 


Write for Complete Shaper Catalog N-3. 


THE CINCINNATI SHAPER CO. 


CINCINNATI 25,OHIO USA. 
SHAPERS - SHEARS - BRAKES 















. * FINISHED 
4 4 | PRODUCT : 


With Two DI-ACRO BENDERS 


A difficult production problem of forming two bends in a long 
length of tubing was solved by “teaming up” two DI-ACRO 
Benders as illustrated. This dual-forming arrangement saved in- 
stallation of special machinery. Two accurately formed bends 
are obtained in one operation—without distortion of the tube 
and at a cost competitive to power operated equipment. More 
than 300 pieces are completed per hour—600 individual bends. 


*"DIE-LESS DUPLICATING” Often Does it Quicker WITHOUT DIES 


This is but one example of how DI-ACRO precision machines 
—Benders, Brakes and Shears—can accurately and economic- 
ally duplicate a great variety of parts, pieces and shapes, without 
die expense. Write for catalog—‘* DIE-LESS DUPLICATING”. 








€DI-ACRO is pronounced "'DIE-ACK-RO”. 


ALON ONEIL-IRWIN meG.CO 


e } < 





315 EIGHTH AVENUE ® LAKE CITY, MINNESOTA 
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Cones for Wheel Bal- 
ancing Machine. “Accu- 
rately align-hones two 
interrupted surfaces.” 


Universal bearing honed 
to 10 micro inch finish 
gives longer service. 


Miniature aircraft cylin- 
der—smooth, accurate 
honing provides better 
compression and longer 
life. 


GH 4 § 


Line reamer bushings, 
diameter 2.375”, accu- 
racy held to .0001”. 


Aircraft Valve Guide. 
Valve tappet roller pin 





hole honed to 6 micro 
inch finish. 








Bronze Valve. The Sun- 
nen method of honing 
is used to secure a high 


Stainless Steel Load 
Compensator Valve 
Seat. Hole is honed to 


Aircraft Piston Pin. Sun- 
nen honing removes all 
tool marks — eliminating 





finish and accuracy. .0002” limit. a source of stress failure, 





are Honed More Accurately on the 
Sunnen Precision Honing Machine 


Guaranteed Accurac y—Within .0001" 
Range .125" to 2.625" 


Hones Any Metal (including Nitrided Steels 
and Sintered Carbides) OF Plastic, except lead 
and babbitt, including glass and ceramics. 


Smooth Finish—bepending on the material, a 
finish of 2 to 3 micro inches. 


Easily and quickly set up —no jigs or fixtures — 
skilled labor is not required. 


SUNNE: 


st + MACs BEGNTOROR 


Write for descriptive literature. 


SUNNEN PRODUCTS COMPANY, 7947 Manchester Avenue, St. Louis 17, Missouri 
Canadian Factory: Chatham, Ontario - 
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Bunell Designs - 
Designs and Builds - Builds 
from Your Own Blueprint 


Special Machines 
AND EQUIPMENT 
TOOLS « DIES + JIGS + GAUGES + FIXTURES 


Let one of our experienced engineers 
discuss your problems with you. No obligation. 


BUNELL 


MACHINE and TOOL CO. ¢ 1601 E. 23rd St. « CLEVELAND 14, OHIO 
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HEAT TREAT 
SMALL PARTS 







































SAVE TIME AND MONEY 
With these Versatile Cooley Furnaces 


@ One model to operate to 2000° F. 

@ One model, 2 sizes, to heat to 1850° F. 
@ Use for both hardening and tempering. 
@ Simple and economical to operate. 

@ Positive control over high and low heats. 
@ Uniform temperatures assure results. 


Power Cost Less Than 4 Cents per Hour 


To hold 1600° F. in the MH-3 furnace re- 
quires less than 2 kw. At power rate of 2c 
per kw.-hr., operating cost is under 4c per 
hour. Cooley furnaces are easily installed 

ready for immediate service by connec- 
tion power lines to two terminals. Replace- 
able heating elements are embedded in 
refractory materials, protecting against 
atmospheric attack. Quiet in operation 
no fumes or odors—no ventilating neces- 
sary—they can be located at any con- 
venient place in the shop. 


ESSENTIAL 
FOR TOOL 
AND 
DIE SHOPS 









More Profitable Reasons for Using Cooley Furnaces 


1. Hardening, drawing and tempering small 4. Expedites emergency repairs. 

batches. 5. Use as a pilot furnace to pre-determine 
2. Small parts can be normalized and an- production heat-treating technique. 

nealed quickly and easily. 6. Harden and draw in the same furnace with 
3. Convenient for high speed pre-heating. assured temperature control at either heat. 











TWO NEW OPTIONAL FEATURES AVAILABLE 


1. Counter Weighted Vertical Lift 2. Heavy Gauge Steel Stand— 
Door conserves heat where door need ——- For ease of installation and opera- 
not be fully opened. Replaces hinged an tion—locates furnace at most con- 


: oe venient operating height and pro- 
hearth door at $20.00 additional os vides additional working and storage 
MH-3, MH-4—standard on MH-S. space. Add $35.00 to regular price. 








THREE SIZES—MH-3, MH-4—1850° F. MH-5—2000° F. — 
Chamber Amps Amps i HEAT TREATING HELP 
Type Capacity 115 V| Watts | 230 V| Price 


— a aes Bas Our experience in 
MH-3 8"W 6”H 14”"L 29.6 | 3400 | 14.8 |$146.00*| heat-treating is 

















MH-4 10’W 6”H 18”"L 4500 19.6 |$222.50*| available to you. 

MH-5 8”’°W 6”"H 14”"L 4800 | 20.9 | $340.00*| State your problem 

« . y ’ . write for Bulle- 

All furnaces complete with Hearth Plate. tin No. 56 today— 

4 Automatic Control—Indicating Controlling Pyrometer— no obligation. No 
Thermo-couple and lead wire—approximately $150.00 salesman will call. 


COOLEY ELECTRIC MANUFACTURING CORP. 
32 South Shelby Street Indianapolis 7, Indiana 


INDIANAPOLIS MACHINERY EXPORT CORP 
txport Manager, 44 Whitehall Street, New York, New York 
































Accurate lead screws built into the Moore 
Jig Borer mechanically guide the work to 
precise location within .0001” at a turn of 
the micrometer dials. This exclusive prin- 
ciple in Jig Borer construction reduces the 
margin of human error on table settings 
and simplifies operation. The built-in ac- 
curacy of the lead screws also assures con- 
stant precision, unaffected by the tempera- 
ture fluctuation encoun- 
tered in the use of ex- 
posed size blocks or end 
measures. 

Moore methods of 
hardening, seasoning, 
stabilizing, thread-grind- 
ing and lapping enable 
the cross and longitudi- 


MOORE 











Speed table settings on the 


SPOTS, DRILLS, BORES, 





nal lead screws to give hole-location accu- 
racy of .0002” over 16 inches of travel and 
.00005” from any given inch to the next. 

With such dependable precision, table 
settings can be made rapidly and accu- 
rately in any position by the coordinate 
location method. On the Moore Jig Borer, 
you can spot, drill, bore and ream all holes 
in the work-piece consecutively, with min- 
imum tool changes, eliminating the con- 
ventional stop-and-start to change tools 
at each hole. 

Ask for your free copy of “Grinding 
Lead Screws—Accurate to .0002” in 16 
inches” and descriptive literature. 


MOORE SPECIAL TOOL CO., INC. 
726 UNION AVENUE, BRIDGEPORT 7, CONN. 


JIG BORER Gy, 


REAMS...WITH MINIMUM TOOL CHANGES 
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The Oue 
Wodern 
SHEARING 
PRESS 
























UTILITY 
PRESS 


50 TON 
CAPACITY 


“ Just what 
Sohely name 
£ implies... 

‘the modern, 
Meatsctite Screw 
' Abies .«. for shearing, 

assembling and lining 
punches and dies... for 
. separating large die sets ... for short broaching operations, 
assembling or disassembling press fit components, bearings etc. 
Also as an arbor and straightening press. Low in cost. Hien z 
in time and cost-saving value. ' 































PRODUCTO SERVICE 
ee a ee ee 
PHONE ON YOUR DESK 


THE PRODUCTO MACHINE COMPANY 
990 Housatonic Ave., 
Bridgeport 1, Conn. Bridgeport 4-9481 


NEW YORK 12, CLEVELAND 14, 
197 Lafayette St. 3200 Lakeside Ave. 
Worth 4-7484 Express 1133 
DETROIT 11, INDIANAPOLIS 2, LOS ANGELES 21, 
3017 Medbury 635 Fulton St. 2168 E. Olympic Blvd. 
Plaza 3101 Lincoln 5385 Trinity 9827 


MANUFACTURERS OF PRODUCT O DIE SETS 
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®@ Light, Compact 
@ Easily Moved About 
@ One-Man Operated 


© Wide Range in Applica- 
tion 
@ Saves Production Time 
in handling dies and heavy 
fixtures; stacking barrels, 
boxes, etc.; loading and 
unloading trucks 


Speetfications 

Type—D 

Capacity—500 Ibs. 

Overall height—72” 

Platform lift—54” above floor 
level, lowers to within 5” of 
floor 

Baseframe—24” wide x 33” long 

Platform—24” x 24”, steel plate 

Entire frame of machine of struc- 
tural steel, electrically arc 
welded throughout 

Basewheels—4” diameter, iron 
wheels 

Crank up and down hoist unit 

Two swivel casters and two sta- 
tionary wheels with push bar 
furnished 

Painted olive green finish 

Weight—250 Ibs. (approx.) 


Heavier capacities up to 5,000 lbs. 
also available. Write for details. 


Prompt Delivery . . . Price $157.50 Full freight allowed 
Foot Operated Floor Lock—$10.00 extra 


ECONOMY ENGINEERING CO., 2667 W. Van Buren St., Chicago 12, Illinois 


















~ SET YOU 
_ WITH 


R MACHINES LEVEL 
| JACKS 





comet 


Ee 


Machine Tool Manufacturers strongly em- 
phasize the need, not only to set machines 
level, out to KEEP 'EM THAT WAY. Periodic 





Saves set up and re-leveling time 
re-leveling is essential for accurate work tol- 


erances. How often, depends on the type of 
foundation. No method of machine setting is 


stable enough to maintain the accuracy of 





Self aligning on uneven floors initial leveling. It is important to check after 
first month of operation, then check periodically 


and re-level whenever necessary. 





the whole operation is the work of only a 


Accurate two-way adjustment 


I 
i 
[ 
i 
I 
i 
| When a machine is set on EMPCO JACKS 
moment: Simply apply a wrench to the 
V ‘*hex’’ screw 
head, turn right to 
lift or left to lower 
until your level 
indicator reads 
“zero”. 
Write for descrip- 
tive folder. Prompt 
delivery. 


SIZES AVAILABLE 

No, 1...2 ” normal height 

No, 2...2%<" normal height 
33 


No. 3...334" normal height EMDCo 


THE ENTERPRISE MACHINE PARTS CORPORATION 


2735 JEROME AVE. DETROIT 12, MICH. 
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Class Z Accuracy 


LETTER SET—52 gages 
in 26 pairs from A to Z, 
$45 set. 


FRACTION SET—60 
gages in 30 pairs in 
steps of 1/64” from 
3/64” to 1/2”, $50 set. 

NUMBER SET — 120 
gages in 60 pairs from 
1 to 60, $90 set. 

All sets include stands 
... Prices F.O.B, Bridge. 
port, Conn. 


Sets in pairs of gages for checking any number of similar holes. 
Stands have 3 plates and cover so that gages stand upright. Drill 
size is plainly stamped in front of each gage hole, together with 
decimal equivalent to the ten thousandth of an inch. 


IMMEDIATE DELIVERY — 116 SIZES 


Check or M.O. should include .08¢ postage for quantities less 
than Set. Sets shipped Express Collect. No C.O.D.’s, 











Polished Radius Top 
F TOLERANCE +.0001 —.0009 


Overall Length 11/,” 


LOWER HALF CON. 
CENTRIC TAPERED for 
easy insertion 


Oil Hardened Tool Steel 


Flat Ground Bottom 





WF .. al COMPANY 


Sora? Ue Ss 


Dome € YT, o \ ( NN 
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SPECIAL MACHINERY 


Midwest gives Special Emphasis 


to Special Machinery 


machine’ too 


small, delicate, or complicated 


There is no 


for our trained staff to com- 
plete for you at your most ex- 
acting specifications — likewise 
there is no limit in size or de- 
sign. Our equipment is of the 
latest produced and our facili- 
ties capable of handling large 
heavy designs as well. 


We invite you to contact us with 
your problems: 
e RUBBER MOLDS 
e PRESSURE MACHINERY 

NG EQUIPMENT 

¢ ELECTRIC WELDING FIXTURES 
e¢ AUTOMATIC DRILLING MACHINES 
e AUTOMATIC POLISHING AND BUFFING 


Midwest is ready—now to help you 
complete your new or replacement 
program. 


Midwest maintains a highly depend- 
able delivery schedule. 


Midwest 











‘ PF) J00L AND ENGINEERING COMPANY 


612-620 Park Avenue + Indianapolis. Indiana 








SPRINGFIELD PRECISION TOOL ROOM LATHE 


‘A Master Lathe for Master Craftsmen” 





















The Springfield Precision Tool Room Lathe is engineered and constructed to 
the most exacting requirements. Its superior design features have been developed 
through more than sixty years’ experience in building precision machine tools. 


The powerful Headstock provides twelve spindle speeds. No more than seven 
of its chrome Molybdenum hardened ground gears are in mesh at one time. Timken 
Precision Taper Roller Bearings in solid headstock housings insure permanency of 
spindle alignment and long life. All bearings and gears are spray lubricated by 
cooled oil from the large reservoir in the leg. 


The semi-steel Apron is of extra-heavy, box construction and is completely ball 
and bronze bearing-equipped. The Taper Attachment is capable of very fine, microm- 
eter screw adjustment. The sturdy Compound Rest is a heavy duty, square base 
type providing full 360° swivel. The Tailstock, massively designed, has large centers 
and exceptionally long spindle travel. 

ASK US FOR YOUR COPY OF BULLETIN 162 which illustrates and describes 
the features of the Springfield Precision Tool Room Lathe and gives detailed 
specifications. 


THE SPRINGFIELD MACHINE TOOL C0. 


SPRINGFIELD mm1O, U. S. 
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covrréesuart GRINDER 


High speed filing, die sinking, routing and finishing of dies, patterns, tools, castings, 





pottery, jewelry, bakelite and many other products can be handled faster and with 
greater accuracy with a Mall High Speed Countershaft Grinder. Its high speeds and 
extra power are essential when shaping tough, modern alloys. Its flexible shaft feature 
takes weight out of the hands of the operator . . . assures easy access to difficult spots. 


Unit is available in 34 H.P.—speed range from 1650 to 7400 r.p.m.—with overhead 
hanger mounting, swiveling round base mounting for table or bench use, or stationary 
round base. Mall Hand Cut and Mill Cut Files are available in a wide variety of shapes 
to meet all requirements. 


Ask your Supplier or write FLEXIBLE SHAFT DIVISION for literature and prices. 


MALL TOOL COMPANY 
7724 South Chicago Avenue Chicago 19, Illinois 


mms yx See Our Advertisement in The Saturday Evening Post—April DS — 
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Editorial 





transfer machine tooling 











Although the development and application of transfer machines goes 
back appreciably prewar, the current accelerated interest in the 
technique is due to the outstanding success of transfer machining in 
war production. 

The transfer machine has a multiplicity of automatically-cycled func- 
tions built-in, such as drilling, boring, reaming, tapping, milling and 
grinding. Work-holding fixtures or carriages travel on bed ways and 
automatically carry the work from one operation station to the next, 
and accurately locate and clamp and dwell at each station for the 
specific tooling operation of that station. The end result is a constantly 
flowing production line comparable to a constantly moving assembly line. 

The economic justification, in spite of the additional and more intricate 
tooling that is part and parcel of the transfer machining picture, is the 
lessened direct labor chargeable against each workpiece, i.e., the lifting, 
pushing, positioning, lever flipping, unloading, etc., performed manually. 
That this is an appreciable factor is evidenced by one postwar applica- 
tion of transfer machining to an automotive, straight-eight cylinder 
block; and it becomes more significant when we realize that even by 
the least efficient prewar methods there would be relatively little direct 
labor, literally, on a workpiece as heavy and bulky as an eight cylinder 
block, because the operator’s manual exertion would be considerably 
assisted by such mechanical aids as chain hoists, push tables, air 
cylinders, trunnion fixtures, etc., all intended to lessen his manual effort 
or direct labor. 

As the economy effected by the transfer machining of large workpieces 
proves out, how about smaller workpieces wherein direct labor is truly 
direct labor? We refer to workpieces ranging in magnitude from camera 
chassis and carburetor bodies through outboard motor crankeases to 
gear housings; anything that does not exceed in bulk and weight the 
capacity of an operator’s one or two hands. 

When an operator lifts such a workpiece from a tote pan and positions 
it in a fixture, his entire wage for the seconds or minutes duration of 
those motions is chargeable against that workpiece; and the more holes, 
threads, flats, recesses and counterbores that are specified, the greater 
the direct labor in percentage of finished value. Direct labor on small 
workpieces can easily represent a higher percentage of finished value 
than on large work. 

The transfer machine with its special tooling is a highly specialized 
tooling “package” and, for the work we have pictured, its design and 
construction is a natural for the Contract Tool and Die Industry. 

Certainly the design and construction of a production tool that con- 
denses or confines a variety of metal-removing operations by a series of 
fixed, independently driven spindles to a four- and/or five-foot path along 
hardened and ground vees or around a precision bearing center is no 
formidable undertaking for those skills that can produce mating tool 
parts with light-tight fits; build intricate dies and molds with duplicate 
cavities and complicated inserts; duplicate forming tool profiles to a 
couple “tenths”; to say nothing of turning out a twelve or fifteen station 
progressive die that “transfer presses” flat stock into a precision, three- 
dimensional part of difficult profile and complicated perforation pattern. 

From progressive dies to transfer tooling is a low-hurdle but logical 
challenge for TOOL & DIE JOURNAL readers, the designers and 
builders of industry’s special production machines and production tooling. 


ERs il ob Cina te 


editor 





























“Built in” Fractional Grades in 
any size Bay State grinding 
wheel provides a wider range 
for @ more precise selection. 
This exc!usive Bay State devel- 
opment produces wheels of 
three distinct degrees of hard- 
ness within the range of one 
normal grade. 


If your present grinding wheels 
don’t quite “fit” (slightly hard 
or soft), Bay State Fractional 
Grades is the answer. Try them. 
Branch offices and warehouses — 
Chicago — Detroit 
Distributors — All Principal cities 
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One Setup For Roughing. 


Finishing and Counterboring 


The reader is no doubt familiar with 
conventional horizontal precision boring 
operations using single, horizontally 
opposed, spindles on Heald, Ex-Cell-O or 
Stokerunit precision boring machines. 
The usual practice is for the work hold- 
ing fixture to travel toward the fixed 
roughing spindle, the fixture moving on 
the ways of the machine and being 
actuated by a hydraulic feed mechanism. 
After the roughing cut is completed, the 
fixture actuates a reversing dog which 
causes the fixture to travel in the oppo- 
site direction toward the fixed finishing 
spindle. Any intervening space between 
the spindle bridges not used for actual 
boring travel is traversed in high feed 
until the low feed dog is tripped. 

This method of roughing and finishing 
drilled, reamed or cored holes in pistons, 
connecting rods, gear housings and other 
similar parts is rather conventional and 
is in daily use in many manufacturing 
plants. However, many design conditions 
indicate that a counterboring operation 
to precision tolerances is necessary. 

The usual manner of counterboring 
the finish-bored hole has been to change 
setups on the boring machine and to per- 
form the counterboring as a separate 
operation. This practice not only in- 
volves the additional complete cycle time 
of loading, counterboring and unloading, 
but it also involves a relocation of the 
work in the fixture. This relocation of 
the centerline of the precision bored hole 
with the spindle axis ofttimes results in 
the counterbore being eccentric with the 

‘Vibration vs Precision in Single Point Boring 


Tools,’ TOOL & DIE JOURNAL, February 1947, 
Pp. 68. 
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original hole. True, the eccentricity 
probably will be measured in the third 
decimal place. However, an eccentricity 
of even .002” may sometimes mean that 
the misbehavior of the precision step- 
ground shaft which is inserted in the 
counterbored hole will cause inspection 
and assembly trouble. 

The writer was forced into experiment- 
ing with a single setup idea on a pre- 
cision bored and counterbored hole in a 
cast iron housing in order to reduce the 
over-all labor burden. 

Previous experience with double tooled 
bars, roughing and finishing on the same 
bar, proved that double tooling was prac- 
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tical within the length and diameter 
ratios of the boring spindles’. However, 
the double tooled spindle, where the 
roughing and finishing cuts were per- 
formed at the same spindle feeds and 
speeds, was definitely limited to the non- 
ferrous metals when low micro-inch 
finishes had to be considered. Experi- 
ments on cast iron parts proved that at 
regular production feeds and speeds the 
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tical. 


micro-inch finishes fluctuated between 
170 to 280 rms. Also, sizing the cast iron 
holes was difficult when an _ off-set, 
double tooled, finishing bar was used as 
the total depth of cut had to be divided 
between the roughing and finishing tools 
in such a manner that the finishing tool 
was forced to remove more stock than is 
usually practical when sizing to “tenths.” 

The particular hole to be bored and 
counterbored demanded that the counter- 
bore be bored on each or opposite ends 
of the hole. This meant that the rough 
and finish boring spindles must both be 
double tooled if the combined operations 
were to be accomplished in one operation. 

Because of the sizing difficulty experi- 
enced in the double tooled roughing and 
finishing bars as explained above, it was 
determined that the counterbore tool 
should not begin its cut until the leading 
roughing or finishing tool had cleared 
the hole itself. This is, of course, an 
ideal situation and prevails when the 
depth of counterbore plus the length of 
the bored hole add up to a boring bar 
length that is within the desirable 
length to diameter ratio’. However, it 
was later found that the leading tool 
could be cutting at the same time as the 
counterboring tool if it became necessary 
to do so in the interest of reduced boring 
bar length and if the surface finish re- 
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Fig. 1. For the first, or roughing cut, a ag that approximated 325 sfm was found most prac- 
Experience proved that double tooling of a single bar is practical providing the safe, anti 
whip, length/diameter bar ratio is not exceeded. 


~ 





quirements of the hole could be sacrificed. 

The diagrammatic sketches, Figures 1 
and 2, both show the roughing and finish- 
ing boring bars with the tool pattern 
and the pilot steps for the counterboring 
tools. It will be noted that the steps for 
the counterboring tools are pilots for the 
rough bored hole in one instance and the 
finish bored hole in the other instance. 
These steps are usually dimensioned to 
clear their respective rough or finish 
bored holes by .002” to .005”. 

It was found practical to operate the 
roughing bar at an rpm to approximate 
325 sfm, and the finishing bar at an rpm 
of sufficient speed to increase the surface 
feet per minute over the roughing spindle 
by 150. In the interest of hole micro- 
inch requirements the finishing bar 
feeds should be slower than the roughing 
bar feeds. Using a two-inch bore as an 
example, a representative roughing feed 
is .009” per revolution and a finishing 
feed is .004” per revolution. This boring 
speed and feed combination usually pro- 
duces an average micro-inch surface 
finish in cast iron of approximately 70 
rms. 

In actual practice it became apparent 
that the counterbore on the roughing 
bar side had a rougher finish than the 
counterbore on the finishing bar side. 
This condition could be directly attrib- 
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uted to the differences in the feeds and 
speeds employed. To partially offset this 
difference in surface finish, a larger 
radius nose was ground on the roughing 
bar counterboring tool. This change in 
nose radius has to be found by trial and 
error as the variables in feeds, speeds 
and the analysis of the metal being bored 
precludes establishing a definite relation- 
ship in any other manner. If this change 
in tool contour does not lessen the differ- 
ence in surface finishes to such a degree 
that it is no longer objectionable, then 
the feeds and speeds of the roughing and 
finishing bars must be altered to more 
closely approximate each other. 

When the initial trial run of these 
counterboring bars was attempted, it 
was found that one or the other of the 
counterbores was always eccentric with 
the -bored hole itself. This was the pre- 
cise situation that was to be avoided in 
a single setup if the reasoning in the 
previous paragraphs was practical. 

After much head scratching, it was 
finally noticed that the pilots were gall- 
ing the bored holes on the same side or 
in the same direction as the evident 
eccentricity. Therefore, it was decided 
that the opposed boring heads were not 
in perfect alignment. But how could 
this be when perfect, straight holes could 
be bored on other bars with the heads 
in the same position? It took several 
sketches and many a conciliatory word 
to convince the irate machine tool repair 
man that we were not “cracked”. The 
diagrammatic sketch, Figure 3, shows 


Fig. 2. The final sizing of the finished hole 
was done with a single point tool whereas the 
roughing cut was made with two tools 180° apart. 
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how we induced him to check alignment. 

To correct the misalignment situation, 
a “tenth” dial indicator was fixed to the 
centerline of the fixture. The ball point 
of the indicator was used to traverse 
along both spindle OD’s and by minute 
adjustment and a few choice cuss words, 
right or left traversing of the entire 
lengths of the spindles did not affect the 
dial indicator beyond a flutter and thus 
the spindles were in as close an align- 
ment as was possible. The counterboring 
eccentricity either disappeared or was 
held to approximately .0002”. 

It was found that the tool life of the 
counterboring tools was not as long as 
the regular roughing or finishing tools. 
This fact was attributed to the evident 
increase in surface feet per minute of 
the counterboring tool and to the in- 


Fig. 3. The bored hole will be square with 
work face in spite of spindle misalignment if 
direction of work travel is square with face. 


creased nose radius employed. To facil- 
itate tool changes, a gage was devised 
to re-set these tools quickly, eliminating 
the taking of trial sizing cuts. 

The writer wishes to conclude with the 
remark that this single setup of rough- 
ing, finishing and counterboring may be 
extended in scope and utility if solid 
carbide boring bars could be designed. 
Carbide bars would increase the bar 
length safety factor beyond that of the 
plain steel bars, in that the spindle whip 
could be held down as the safety factor 
of bar length being four times bar 
diameter was extended. The previous 
article, “Vibration vs Precision In Single 
Point Boring Tools,” published in the 
February 1947, TOOL & DIE JOURNAL, 
amplifies this statement in greater detail. 
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The Manufacture 


Of Precision Castings 


Part II 


Investment Molding 


The oldest form of precision casting 
is the investment or slip molding method 
popularly called the “lost wax method”. 
Evidence is at hand in the form of cast 
objects to show that this method was 
used in one form or another in China 
as early as 1766 to 1122 B.C. during 
the Shang Dynasty, and also in early 
Greece. 

In principle the method consists of 
making a wax replica of the part to be 
made which is placed in a container and 
covered with a suitable investment ma- 
terial. Heat is then applied to melt out 
the wax thereby leaving a cavity of the 
desired shape into which the metal is 
cast. 





by G. Vennerholm 
and E. Ensign 


Ford Motor Company 








After being dormant for many years 
the method was rediscovered by a Pro- 
fessor Cellini about four hundred years 


ago and lately has found extensive 
application in the jewelry and dental 
professions. 


It was not until World War IT, how- 
ever, that American industry in general 
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realized that this method makes pessible 
the mass production of vital heat and 
abrasion resistant alloy parts, inherently 
difficult to machine, to tolerances so 
close that none or very little machining 
is required. 

Figure 16 shows several such parts 
made in stellite, and Figure 17 shows 
the dimensions of one of these parts and 
indicates why ordinary methods of 
manufacturing were not satisfactory. 

The Ford Motor Company had, how- 
ever, before the war done considerable 
work in applying this method to the pro- 
duction of high speed steel tools of com- 
plicated shapes, notably milling cutters 
and similar intricate items requiring 
extensive machining operations. 

The first consideration when using the 
investment method is the wax model 
and the wax itself. Obviously the part 
can ultimately be no more accurate than 
the model and the model no better than 
the tools and the materials used to form 
it. 

The selection of suitable wax is based 
primarily on the shrinkage of the wax 
and its stability. In most cases where 
accuracy is desired it is necessary 
to compound a mixture of waxes to 
arrive at the desired properties. A 
typical composition which has _ been 
found satisfactory for a number of 
applications is: 

3313% Blue Bulk Wax 
33'3% Superlo Wax 
33'3% Cincera Wax 

It is well to mention at this point that 
it is common practice to join several 
wax models together to form a cluster, 
the joining wax becoming the necessary 
runners and sprues, and that the wax 
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used for this purpose need not be of the 
same quality as that used for the model. 

In order to make the model, a care- 
fully machined and polished die is used 
into which the wax is injected by means 
of a gun while the die halves are held 


together under pressure as shown in 
Figure 18. 

The dies used, as shown in Figure 19, 
are generally made from steel for rea- 
sons of dimensional stability and wear 
resistance although considerable work 
has heen done of late in casting the 
dies from low melting alloys, usually 
bismuth alloys chosen primarily for 
their ease of machining and working. 
In the design of the die, careful con- 
sideration must be given to parting lines 
and the ability of the die maker to 
machine the dies in such a manner as 
to eliminate any flash. 

After completing the assembly of the 
wax models, the cluster is given a sili- 
ceous spray coating which lays smoothly 
against the wax surface and assures 
that the required finish on the casting 
is obtained. The assembly is then placed 
in a flask into which the investment is 
cast as shown in Figure 20. 

Many investment compositions have 
been tried, but all of the successful ones 
for high temperature work have been 


basically silica, silica base binder, alcohol 
waiter. 


and No standard formula is 






SECTION 8-8 


SECTION C-C 


Fig. 17. Details of one of the pieces shown in 
Figure 16. The combination of intricate geo- 
metrical shape, difficulty in holding and poor 
machinability results in a “natural” for manu- 
facture by investment molding. 
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Fig. 16. From ancient China, through early 
Greece and rediscovery by Cellini four hundred 
years ago, many different metal crafts and skills 
have contributed to the present-day attainments 
in the “lost wax” or investment molding tech- 
niques by which these Stellite parts were 
produced. 


available but the following composition 
has been used with considerable success: 
67% silica, and 33% liquid made up of 
eight volumes silica base binder, one 
(1) volume of water and two (2) vol- 
umes of alcohol. Because of the difficulty 
in handling this material, it is generally 
mixed in batches and cast immediately 
into the flask which is vibrated to assure 
soundness and freedom from aid bubbles. 

After the time necessary to cure the 
investment material, the mold is ready 
for burning. This is done by placing 
the same in a cold furnace and heating 


Fig. 18. While the die halves are held together 
under pressure, the cavity which is to produce 
the model is filled with wax by means of a 
screw-feed hand gun. 











at the rate of 300-400° F. to a tempera- 
ture of 1400-1500° and holding at this 
temperature for two to three hours in 
order to completely burn out all of the 
wax and thoroughly dry the investment. 
Such a furnace is illustrated in Figure 
21. 

This firing cycle varies, however, de- 
pending upon the type of investment 
material and the temperature at which 
the cast is to be made. Investment cast- 
ing is generally done in hot molds. 

As the process has been developed at 
Ford’s, the mold is removed from the 
firing furnace while hot and clamped on 
top of the specialiy designed melting 


Fig. 20. A cluster made up of wax models and 
sprues positioned in a flask and ready for the 
pouring of the plaster investment. 








































‘of 300-400° F to 1400-1500° F, 





Fig. 19. A die, shown disassembled, in which 
is formed the wax models for casting a shell mill. 


furnace. The metal to be cast is melted 
in indirect electric are furnaces in the 
quantity necessary to fill one mold. In 
operation the furnace is raised to a 
temperature of about 3000° while empty 
after which the charge is introduced 
through the are. The weight of the 
material required is caleulated by 
weighing the wax cluster model before 
the investment is made. After with- 
drawing the electrodes, the cast is made 
by inverting this assembly as shown in 
Figures 22, 23, 24, 25 and 26. 

Although this process has been found 
very satisfactory for certain applica- 
tions, the furnace was designed to per- 
mit gravity, pressure and centrifugal 
casting. 

Aside from the vitally important work 
done during the war in the manufacture 
of hundreds of thousands of super- 
charger buckets, perhaps the most valu- 
able application we have found to date 
for this form of precision casting has 
been in the manufacture of high speed 
steel tools. Figures 27 and 28 show the 
various steps in the manufacture of one 
of these from the wax die to the finished 
casting, as well as a number of different 
tools. 
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Fig. 21. After the silica plaster investment 
surrounding the wax clusters has “cured”, the 
molds are ready for burning. Placed in a cold 
furnace, the molds are heated at an hourly rate 
at which 
temperature they are held for two to three hours 
in order to completely burn away all of the wax 
and thoroughly dry the investment. 








The greatest advantage of the invest- 
ment molding method is that it permits 
the manufacture of practically any 
alloy, regardless of melting temperature, 
into almost any shape regardless of 
internal or external contour, with size 
the’ only limitation. The major dis- 
advantage of the method, however, arises 
from the high cost of the raw materials 
used as well as the considerable time 
element required for curing and burning 
the investment. 

Up to the present time it has not 
been found practical to salvage many of 
these materials. Extensive work is, 


Fig. 23. The metal to be cast is melted in the 
indirect arc furnace, which is raised to a tem- 
perature of about 3000° F while empty, after 
which the charge is introduced through the arc. 
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Fig. 22. The specially designed melting furnace 
used in the lost wax process as developed by 
The Ford Motor Company 


however, progressing both here and 
abroad to remove or alleviate these 
objections with materials and formulas 
being developed to replace both the wax 
and investment used at the present. 

In order that the potential possibilities 
of this method may be fully realized, 
the model material must be cheap, have 
small and definitely calculable shrinkage 
or growth, be easily injected and readily 
joined to itself, and be reusable with- 
out extensive reprocessing. It must also 
be capable of being held in a castable 
form over sufficient periods to permit 
feeding continuous casting equipment. 

It is our belief that these ideal con- 


Fig. 24. Sufficient metal makes up each furnace 
charge to fill one mold. The correct amount of 
pres calculated by weighing the wax cluster 
model before making the investment. 











Fig. 25. With the wax model completely burned 
away and the investment material thoroughly 
dry, the mold is removed from the firing furnace, 
Figure 21, and clamped upon the electric furnace 
in which one charge of metal has been melted. 


ditions are near enough to realization 
to predict that the use of investment 
casting methods for manufacturing en- 
gine parts, gears, chassis parts, etc., 
will soon be at hand. Figure 29 shows 
a continuous mixing and casting instal- 
lation for casting a new type investment 
material. (Courtesy of the A.R.D. 
Corporation) 


Plaster Molding 


Metal casting in plaster molds has 
been used for many years in the manu- 
facture of ornaments made from bronzes 
and iow melting lead and tin base alloys. 
With the development of suitable alu- 
minum alloys in more recent years, and 
the need for decreasing weight, par- 
ticularly of automotive vehicles, this 
method may well be considered for pre- 
cision casting especially of aluminum 
and bronze. 

Fundamentally the process consists 
of casting a mold in plaster around a 
metal pattern and then, after suitably 
curing the mold, casting the metal. 

As in the other methods of precision 
‘asting, the quality and exactness of 
the methed depends primarily upon the 
amount of refinement one is willing to 
impart to the tools. Of these, the most 
important in this case are the models 
or patterns. 

In plaster casting, the pattern is usu- 


Fig. 27. A display of the materials, mold 
components and step-by-step procedures involved 
in making a shell mill and from HSS scrap 
by the investment molding method. 
























Fig. 26. After withdrawing the arc electrodes, 
the cast is made by inverting the furnace and 
mold. For the greatest flexibility in applica- 
tions, this furnace was designed for all three 
casting methods: gravity, pressure and centrif- 
ugal. 


ally made of brass since this material is 
durable and less subject to the corrosive 
effects of the plaster slip. In order that 
the plaster may be parted from the pat- 
tern and the finished casting have a 
good finish, the finish on the pattern 
must be of very high quality. 

Among the developments which have 
made plaster casting a desirable method 
of precision casting have been the de- 
velopment of new plaster mixes and 
improved techniques in its use. It has 
been found that low density plaster has 
better casting properties from the stand- 
point of dimensional stability during 
curing and calcining and produces a 
more faithful replica of the pattern 
surface. 

By suitably controlling the density, 
inert content and calcining cycle, the 
plaster can be held to a minimum con- 
trolled shrink. A typical analysis of a 
metal casting plaster suitable for alu- 


















Fig. 28-A. This display of parts, ranging from 
a simple latch to an agitator component, is 
indicative of the infinite variety of shapes that 
can be produced by the lost-wax method of 
Courtesy 


precision casting. International 


Nickel Company. 





Fig. 29. An installation of equipment for the 
continuous mixing and casting of a new type 
investment material. Courtesy of the A. R. D. 
Corporation, 


minum is thirty (30) parts by weight 
of gypsum, ten (10) parts of tale, two 
(2) parts of an accelerator and sixty 
(60) parts of water. 

However, merely controlling the plas- 
ter mix ingredients is not sufficient to 
secure a good mold. The process must 
be carefully timed and manipulated 


from the time the dry ingredients are 
mixed until the mold is taken from the 
calcining furnace. The time of dry mix- 
ing, wet mixing curing time until the 
pattern is withdrawn, and time and tem- 
perature of calcining are dependent upon 
the size and shape of the plaster mold 
and will have to be determined for each 
casting to be made. 

Figures 30, 31, 32 and 33 show a 
typical pattern, the casting of a plaster 
mold, a completed mold as well as 
placing cores in the mold. Figures 34 
and 35 show the casting of metal in the 
plaster molds and a variety of repre- 
sentative aluminum and bronze castings 
made by this method. 


New Developments 


In discussing plaster molding, mention 
must be made of two developments 


which are as yet in their embryonic 
state in automotive application. 
Several plasters are on the market 


which are basically gypsum to which 
has been added a plastic material. The 
resulting plaster when cast is very hard 
and durable and suffers small dimen- 
sional changes. These materials are very 
useful in making temporary tools to be 
used in plaster casting and also as 
molds for certain types of low melting 


alloy castings. Extensive use is being 
found for these materials in pattern 
shops and body styling departments. 


Realization of the full possibilities of 

this new type plaster depends upon the 

ingenuity of the person using it. 
(CONTINUED ON PAGE 132) 


Fig. 28. The Ford Motor Company has found 
the production of this great variety of high speed 
steel cutting tools to be a most valuable applica- 
tion of the investment mold method of precision 
casting. 























TOPS 


in the Rotary File Field 


Tuey’re “TOPS” in every respect 
... quality ... performance ... long ser- 
vice. That’s why Nicholson Rotary Files 
and Burs are largely preferred by experi- 
enced industrial craftsmen. For through- 
out their wide range of types, cuts and 
sizes, Nicholson Rotaries are manufac- 
tured to high precision standards — per- 
fectly rounded, true centered, accurately 
cut or ground, expertly hardened. 


FOR DELICATE FILING OPERATIONS, Nichol- 
son now offers Rotary Files (hand cut) and 
Burs (ground from solid) with 4” shanks. 
Available in 9 standard shapes, one degree 
of coarseness, stock diameters from 14” to %”. 

FOR GENERAL-PURPOSE FILING, there are 14” 
shank Nicholson Hand Cut Rotary Files and 
Ground Burs. 16 standard shapes. 3 cuts— 
Coarse, Medium, Fine. ” to 14%” stock 
diameters. 

FOR LONG PRODUCTION RUNS, there are 
Nicholson Cemented Carbide Burs — with 
wearing qualities up to a hundred times that 
of high-speed tool steel. 4” shanks. 9 stand- 
ard shapes. 4” to 1” stock diameters. 


Write for any desired further informa- 
tion. Also consult your industrial dis- 
tributor. He will not only fill your needs, 


but will render helpful assistance on 
selections. 


NICHOLSON FILE CO., 95 ACORN ST. 
PROVIDENCE 1, R. I. 
(In Canada, Port Hope, Ont.) 


NICHOLSON ROTARY FILES %s, 


~ 
20:S.A.% 
HAND CUT OR GROUND e« FOR EVERY PURPOSE 
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As stated at the conclusion of the last 
installment, the three sets of opera- 
tions for machining the valve, inlet and 
outlet ports can be run on one machine 
or on three machines. If they are to be 
run on one machine, all bodies on the 
shop order will be run through on the 
valve port machining operation. A new 
tooling setup will then be made to per- 
form the machining on either the inlet 
or outlet port, and the run made. Be- 
cause these ports have the same machin- 
ing, the tool setup remains the same for 





by Carl F. Benner 
Assistant Editor 








the third set of operations. However, 
the pads in the holding fixtures have to 
be changed to accommodate the change 
in position of the valve body for this 
operation. If three machines are to be 
used, then each machine is set up for one 
series of operations. 
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The outlet ports described in the fore- 
going are of the type used with the 
Parker Appliance Company’s tube cou- 
pling shown in Figure 23. In making a 
tubing connection to this valve, the 
tubing, A, is cut off square, and the end 
is then flared to a 30° angle, which is 
the same angle as that of the seat or 
nose on the outlet port. The nut, B, 
and sleeve, T, are placed on the tubing 
and the flared end of the tubing fitted 
against the seat of the port. When the 
nut is run up on the threads of the port, 
the shoulder inside of the nut, B, con- 
tacts the shoulder on the sleeve, T, and 
as the nut is further tightened the tube 
flare is squeezed against the seat of the 
port to make a tight, unleakable fluid 
seal. If for any reason the threads, seat 
of the port, and the port axis are not 
concentric the possibility of securing a 
tight seal with the tube is somewhat 
remote. It is for this reason that such 
extreme care is taken during each step 
in the production of this valve body to 
insure that the finished machining of 
the outlet ports will produce threads, 
seat, and port axis which are concentric. 
These offset globe valves are also pro- 
duced with external or internal pipe 
threads, but the procedure on the Goss 
chucking machine is the same with the 
exception of the cutting tools used. 
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Components of Offset Globe Valve 


In addition to the forged brass valve 
body, the other components which make 








FIGURE 23 





DRAWN BY MH. 


up a complete Parker offset globe valve 
assembly are shown in Figure 24, where 
a cross-sectional view of the valve is 
given with the individual parts grouped 
around it. These are identified in the ac- 
companying table. The machining opera- 
tions which are performed on each piece 
will be described along with illustra- 
tions of the tools and machines used. 
Most of these components are pro- 
duced from bar stock on automatic screw 
machines with some second and third 
operations. The components are: bonnet, 
B; packing cap, C; packing follower, D; 
slide bushing, E; slide, F; stem, G; jam 
nut, H; handle, J; jam washer, L; stem 
washer, M; packing, N; copper gasket, O. 
This valve has been designed by 
Parker engineers so that the stem (G) 
is held in place by washers (L) and 
(M). An external Acme thread is cut on 
the end of the stem which engages with 
an internal Acme thread in the slide (F) 
so that when the stem is rotated the 
slide will move up or down depending on 
the direction of rotation. The upper 
portion of the slide is hexagonal while 








the lower end is tapered to a 60° in- 
cluded angle. The hexagonal hole 
through the slide bushing (E) corre- 
sponds to the external shape of the 
slide (F). A sliding fit allowance of 
from .010” to .020” is provided by the 
dimensioning of these two parts. The 
slide bushing functions as a _ holding 
member and joins body (A) and bonnet 
(B) together by means of the external 
threads cut on it and the internal 
threads of the body and bonnet. The 
slide bushing also serves as a guide in 
which the slide moves up and down and 
because of their mating shapes the slide 
is prevented from rotating when the 
stem is turned. 

Therefore, in the operation of the 
valve the slide is raised to open the in- 
let port and lowered to close it. This up 
and down motion is imparted to the slide 
through the Acme threads on the stem 
and in the slide when the stem is turned. 


The closing action takes place when 
the slide (F) contacts the seat (K) of 
the body. Because the stem is held in 
place by washers (L) and (M) it does 
not rise out of the valve when the handle 
is turned to the open position. 

The packing used in this valve is of a 
plastic form molded in a die to the shape 
shown in (N). The packing follower 
(D) is forced down on the packing by 
the packing cap (C) when the cap is 
tightened. The contact between these 
two parts is through a shoulder inside 
of the packing cap (C) and a shoulder 
on the packing follower (D). Thus 
leakage past the stem is prevented by 
the pressure set up on the packing when 
the packing cap is tightened. 


Fig. 25. Front view of the Greenlee 6-spindle 
Automatic Screw Machine. Arrangement of 
spindles, :nain tool-slide and cross-slides as 
detailed in the valve tooling descriptions, is 
clearly shown. 












































(¢ ] 
MA, 


{ — 

f o 

| \ ( ) 

KY oe 
Seri” DRAWN BY MH. 

3. 














A. BODY A. JAM NUT 

3B. BONNET J. HANDLE 

C. PACKING CAP K. SEAT 

D. PACKING FOLLOWER 1. JAM WASHER 
E.SLIDE BUSH/NG M. STEM WASHER 
F. SLIDE N. PACKING 
G.STEM O. COPPER GASKET 








Fig. 24. Cross-sectional view of a Parker Brass Offset Globe Valve. 


Machined, working parts of 


the valve other than the forged body are shown and identified for the respective tooling operations. 


Bonnet 

The bonnet, B, Figure 24, is produced 
from 13%” round brass bar stock. The 
first operations are run on the Greenlee 
6-spindle automatic screw machine, 
Figure 25. This machine has six spin- 
dles, three front and three rear cross- 
slides, and seven full length T-slot sur- 
faces on the main tool-slide for setting 
up end working tools. This arrange- 
ment permits machining operations to be 
performed on the end of the bar stock by 


Fig. 26. Assembly view of the Greenlee tool 
working area. The depth of cut made by the 
end working tools is determined by the location 
of the tool along the surface of the main tool- 
slide, since the main tool-slide makes a full 
stroke during each cycle. The cross-slides 
operate independently, therefore the depth of cut 
made by the cross-slide tools is set up for each 
cross-slide individually. 
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the end working tools such as drilling, 
facing, counterboring, countersinking, 


boring, reaming, recessing and thread- 
turning 


ing. At the same time and 
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forming operations can be done with 
tools set up in the cross-slides. 
Figure 26 illustrates the arrangement 


2ND POSITION 











om 











the spindles revolve, the condition is that 
of the workpiece revolving and the tools 
moving into the work. 





STH POSITION 





c. 3RD POSITION 6 TH POSITION 
FIGURE 27 e7 DRAWN BY M.#. 
Fig. 27. The changes in shape of the workpiece as the successive operations are performed by the 


Greenlee 6-spindle Automatic Screw Machine. 
at each position. 


of spindles, cross-slides and the main 
tool-slides and makes clear what action 
can take place when bar stock is pro- 
truding through the collets and revolv- 
ing. With tool holders mounted in the 
T-slots of the main tool-slide and carry- 
ing end cutting tools, and with the re- 
quired turning or forming tools mounted 
in the cross-slides, operations can be 
performed on the end of the bar stock 
by the tools on the main tool-slide mov- 
ing into the work while the tools on the 
cross-slides also move into the bar. 
Thus two operations can be performed 
on the workpiece simultaneously. Since 
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The shapes of the tools employed are indicated 


The operations performed on _ the 
bonnet by the Greenlee 6-spindle auto- 
matic screw machine are illustrated in 
Figure 27. After the predetermined 
amount of stock is fed by the pusher 
out through the collet to the stop at the 
sixth position, the collet is automatically 
closed and locked. 

The main tool-slide carrying a 51/64” 
drill in the first spindle position moves 
into the work 41/64” deep. At the same 
time the first spindle cross-slide, set up 
with a rough form cutting bit, advances 
to the work for a turning cut. Thus as 
the operations of the two tools are com- 
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pleted and the tools are retracted, the 
resultant shape of the workpiece is that 
shown at A, Figure 27. 

After the tools have been retracted, 
the spindle carrier and stock reel index 
to the next position, the spindle in num- 
ber one position has moved to the 
number two position. At this station 
the main tool-slide is set up with 
a 23/64” drill which advances to drill 
through the entire depth of the bonnet 
while a dovetail form tool, mounted on 
the cross-slide, moves in. This form tool 
reduces the diameter of the stock to 
within .010” of the major diameter of 
an external thread which is run on in a 
subsequent operation, puts a radius on 
the top of the bonnet and chamfers for 
the first threads just mentioned. Re- 
sults of the drilling and forming are in- 
dicated at B, Figure 27. After these 
two tools are retracted, the spindles in- 
dex, advancing the spindle in the num- 








| ae b Fig. 28. An “American” Hydraulic Press, 
er two position to the number three type V-2, 6-ton capacity, as used for straddle 
position. broaching two opposite surfaces of the hex 


At this station only one operation is shaped bonnet at one pass. 
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Fig. 29. Indicating the shape imparted to the bonnet by the three successive straddle broaching 
passes. An adapter, which holds the bonnet, is set in a cradle so that the bonnet can be indexed 
manually, After the finish of the first downward pass, A, and the broach has returned to its starting 
point, the avork-holding fixture is indexed 60° to the second position ready for the second pass 
shown completed at B. This cycle is repeated for the third pass to complete the operation, C. The 
result of this broaching operation is shown on the completed bonnet, B, Fig. 24 
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A 1ST POSITION 











Fig. 30. The progressive changes in the cross section of the bonnet due to the operations performed 
on the Goss & DeLeeuw Automatic Chucking Machine. The threaded adapters used to hold the 
Concentricity of the counterbore and external threads with the 
internal threads of the bonnet are insured with the adapter method of chucking. The adapters are 
set up in the chucks of the Goss machine and the bonnets are run onto the threads of the adapters 
by the operator during the loading position of the cycle. 


workpieces are clearly shown. 
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D TH POSITION 


FIGURE 30 


performed, that of step counterboring by 
a step counterbore mounted on the main 
tool-slide. This tool deepens the 51/64” 
hole drilled by the spindle in the first 
position, and squares the bottom of the 
hole, into which washer L, Figure 24, 
rests in the final assembly. It also 
(CONTINUED ON PAGE 136) 


Fig. 18-a. This combination of equipment, as 
used to drill the holes in the valve body mounting 
bosses, was inadvertently mis-labelled in Part I} 
of the series, TDJ, January 1947, page 75. 
The original photograph was a dud, due to 
photo flash gun trouble, and a retake was shot 
of the same operation being run on different 
equipment, all unbeknownst to us. As shown. 
the setup consists of a Delta (Milwaukee) drill 
press plus a “Multi-Drill” multiple spindle 
drilling head as made by the Commander Manu- 
facturing Company of Chicago. Gongratula- 
tions to our eagle-eyed readers who caught the 
off-base caption’. Ed. 
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paced by the case history 
mown above. 

' Firth Sterling offers a com- 
plete metal cutting service on 
either high speed steel tools 
(Circle-C or Blue Chip) or sin- 
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our trained Cutting Tool Engi- 
neers help you to make the 
right decision on your cutting 
problems. 
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How To Machine Aluminum And 


Magnesium With Carbide Tools 


Machining aluminum and magnesium 
alloys with carbides presents no par- 
ticular difficulties. This is true whatever 
the operation, turning, boring, milling, 
etc., and with carbides, these light metals 
can be machined at extremely high 
speeds, usually the maximum speed ob- 
tainable on existing equipment. The 
prime requirement of the machine tools 
is that they be in good condition. For 
greatest tool life carbide tools should be 
hand or machine lapped to a keen edge 
after grinding, and provided with fairly 
liberal rake and clearance angles. 


General Machine Considerations 


Since the highest possible operating 
speeds of which the machines are capable 
can usually be used when machining the 
light alloys with carbides, machine ways 
should be leveled with a precision level; 
any “spindle whip” should be taken out; 
bearings should be tight enough to elim- 
inate vibration but not so tight that they 
will burn out at high speeds. These pre- 
cautions reduce chance of machine diffi- 
culties. Correcting fixture unbalance by 
static and dynamic balancing may also 
prove helpful. 

Due to the comparative softness of 
aluminum and magnesium, these alloys 
should not be clamped too tightly because 
they may distort. Improperly designed 
clamping jaws may also mar finished 
surfaces. Holding fixtures are often 
lined with rubber, felt, or some other 
suitable material to prevent marring 
the work. 

Otherwise, the setups for machining 
light alloys with carbides are similar to 
those used when cutting brass or steel. 
This is especially true of lathe work. 
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In milling light metals, flywheels are 
seldom required, although sometimes they 
are of value in producing extremely flat 
surfaces. In addition, use of a cutter 
spindle flywheel on older machines helps 
overcome the effects of chatter and 
vibration at high speeds. 


Feeds and Speeds 


Table 1 gives average recommendations 
for machining aluminum. Higher speeds 
are frequently possible, depending on 
the job, machine and material. In most 
instances, it will be found that maximum 
cutting speeds available on the machines 
are somewhat less than optimum possible 
speeds as determined by the tools them- 
selves. Here, heavier feeds and depths 
of cut may be used to advantage. The 
extent is limited, of course, by the pos- 
sibility of distorting a section under cut- 
ting tool pressure. Maximum feed is 
also restricted by the character of the 
finish desired. 





by Carroll Edgar, 
Carboloy Company, Inc., 
Detroit, Michigan 








Feeds should be relatively high so that 
heat generated will be retained in the 
chips rather than in the workpiece. 
Carboloy tools cut at red heat without 
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A BUYING GUIDE FOR ABRASIVES 


For an increasing number of abrasive ut -TS, the suggestion to “Call 
in CARBORUNDUM” is becoming 4 standard practice. In many 
cases, it means calling in our Abrasive Engineers to discuss specific 
abrasive applications. 


Here is a group of specialists well qualified to step in where there 
are unusual or difficult problems involving grinding, sanding OT 
finishing. Often the information they pass on to both operators and 
production management is especially helpful... fact reflected in the 

reference of so many plants, both large and small, for abrasives by 


CARBORUNDUM. The Carborundum Company, Niagara Falls, N.Y. 


A Good Rule for Good Grinding 
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same as that used for tools employed 
in cutting other materials. It will be 
well to remember, however, that carbide 
tools should be removed and re-sharpened 
when they show the first signs of dulling, 
rather than waiting until they are so 
dull they will not cut properly. This 
practice actually conserves grinding time 
since a badly dulled tool requires con- 
siderable stock removal to re-sharpen it 
properly. Many shops, rather than de- 
pend on the operator to determine dull- 
ness, run carbide tools on a given job 
for only a pre-determined number of 
pieces. Tools then are replaced and re- 
sharpened. However, the number of 
pieces involved is quite high since car- 
bide tools remain sharp longer than do 
steel tools. 

GRADE OF CARBIDE. For optimum 
results, a hard grade of carbide should 
be used when machining the light 
alloys. Softer grades of carbide and 
those generally used for machining steels 
are not satisfactory for cutting alumi- 
num and magnesium. The reason for 
this is that many light alloys are quite 
abrasive even though they are “soft” 
according to Brinell or Rockwell tests. 
Certain aluminum alloys, for instance, 
contain appreciable amounts of extremely 
hard aluminum oxide which causes steel 
tools to wear rapidly. Therefore, the 
most wear resistant grade of carbide is 
usually most desirable. 

Straight tungsten grades of Carboloy 
are recommended for all light non- 
ferrous metal machining. For general 
jobs, Carboloy 883 may be used, at least 
at the start. Harder, softer, or tougher 
grades may then be tried if desired. 
For heavy roughing on Jight metals or 
where machine is not as rigid as desired, 
Carboloy 44-A, tougher but not quite so 
wear resistant as 883, has proved very 
effective. Grade 905, which is more wear 
resistant but not so tough as 883, is also 
used for taking finishing cuts on mag- 
nesium and aluminum. 


Coolants 


The chief function of coolants when 
used with carbides in machining light 
alloys is to keep down the temperature 
of the workpiece in order to prevent its 
distortion. Also, in machining magne- 
sium it is important to keep down the 
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temperature of the work in order to 
minimize the fire hazard. A good grade 
of soluble oil works well with aluminum. 
A mineral oil is recommended for use 
with magnesium. Water, soluble oils, or 
oil-water emulsions should not be used 
on magnesium alloys since these coolants 
tend to increase fire hazards. 

Specific information as to coolants for 
machining specific magnesium and alu- 
minum jobs can readily be obtained from 
reliable coolant suppliers. 

Chip Control and Disposal 

Carbide tools should be designed so 
that they will direct chips away from 
the cut, due to ease with which the 
finished surfaces of the relatively soft 
magnesium and aluminum workpieces 
are marred. As for disposing of chips, 
removing them from vicinity of the cut, 
this can be accomplished when necessary 
either by means of an air blast, by a 
stream of coolant under pressure, or 
with a suction arrangement. 
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Hydraulie Circuits 


And Applications 


Our third 
* feature presentation of hy- cs 
draulics know-how from the 


Editor’s Note: 


* recent Machine Design Con- * 
ference of the Cleveland 

* Engineering Society. For the * 

* first, *“*Hydraulic Valves and * 
Control Devices,”’ see TOOL 

x & DIE JOURNAL, November x 
1946 and January 1947; the 

* second, **Hydraulic Applica- - 
tions From The Users’ View- 

* point” appeared in February * 


1947 TOOL & DIE JOURNAL. 


Hydraulic circuits can be discussed 
from the standpoint of the operator, who 
asks, “What can they do? What are 
their characteristics?”; from the stand- 
point of the designer, whose question is 
“How can I make them so they will do 
it?” or from the standpoint of the main- 
tenance engineer who is required to get 
a machine into production, and who 
must find the bugs in a circuit and lick 
them. The problems of the latter are 
often the result of insufficient inter- 
change of ideas between the first two 
and could have been prevented if the op- 
erator had correctly assessed his require- 
ments and presented them to the de- 
signer in such a way that the designer 
could correctly evaluate them and design 
to meet them. 

As a circuit designer I want to tell 
the operator some of the things he can 
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expect from a hydraulic circuit, and to 
tell other designers how to determine if 
their design will fit the job. 


Methods and Results 


The gentlemen who have talked before 
me have encroached on my subject. This 
was necessary in order to illustrate the 
uses possible from the equipment they 
were describing. It is not my purpose 
to catalog a great variety of circuits, as 
that could go on indefinitely and can 
only be done by relating the specific 
items of equipment to specific problems. 
A discussion of methods and results is 
more appropriate. 

Furthermore, it is unwise to accept 
fixed values of the limitations character- 
istic to fluid power equipment. For ex- 





by Ransom Tyler 
The Oilgear Company, 
Milwaukee, Wis. 








ample, yesterday afternoon we _ heard 
one speaker state that piston pumps 
were generally limited to 1200 or 1800 
rpm in speed. A little later another 
speaker cited an example of a pump of 
this type being driven at speeds varying 
from 2100 to 9000 rpm. If a limitation 
can be lifted in a 5:1 ratio in two hours, 
what is in store for the next two weeks, 
or two years? 


























ACs OF BAR GRINDING FIXTURES 


for Cincinnati Centerless Grinders 


How long is long? In centerless grinding opera- 
tions on bars, tubes and rods, it's about 15 
inches, for beyond that length, such work re- 
quires its own distinctive Long Bar Grinding 
Fixture. Shops equipped with cincINNaTI Cen- 
terless Grinders have a choice of four general 
types: 
e Type A—for comparatively short bars of 
small diameters. 
e Type B—for medium diameter, medium 
length bars. 
@ Type C—for long, medium diameter bars. 
e Type D—for long, large diameter bars (No. 3 
Centerless only). 
e@ For nonmetallic tubes and rods (capacity, 
Ye” to 3” diameters, lengths up to 5 feet). 
These types cover practically the entire range 
of bar grinding requirements. It’s not necessary to tie up the machine per- 
manently for bar work, although the most economical results are obtained 
when quantities are sufficiently large for a run of several days or weeks. 
The long bar fixtures are removable and your cINcINNATI Centerless can 
be set up at any time to grind the shorter parts—thrufeed or infeed—so 
common to the average shop. @ These bar grinding fixtures are only a few 
of the many attachments available for ciINcINNATI Nos. 2 and 3 Centerless 
Grinding Machines. A variety of attachments are illustrated and described 
in the machine catalogs. Write for publications G-456-4 and G-438-3. 
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To illustrate what might be expected 
of fluid power let us consider the fol- 
lowing hypothetical problem: 

Suppose you, having no established 
facilities, were called upon to produce, 
let us say, a tank for household use, to 
be used for impregnating materials with 
a pest repellent. What processes might 
be used in the fabrication and in what 
ways would hydraulic power transmis- 
sions be desirable. 


Metal Drawing 


An obvious process would be drawing 
the tank from a metal sheet. The con- 
struction and limitations of both hy- 
draulic and mechanical presses for this 
purpose are quite generally known, but 
we mention here the characteristics of 
hydraulic power which might make it 
desirable for a drawing press so that 
the list will be complete. The first is 
the possibility of obtaining a uniform 
drawing speed over the full draw stroke 
and of being able to adjust this speed. 
Second, we have the ability to easily 
limit the force applied. Third, we can, 
if desired, dwell for any period of time 
wanted, under pressure. And fourth, 
the length of stroke can be set to con- 
form to the exact requirements of the 
job for most efficient production. In 
many cases none of these chacteristics 
are urgently required, and in any such 
case it is quite possible that the partic- 
ular object can be produced more eco- 
nomically on a mechanical press. How- 
ever, when these control characteristics 
are important, hydraulic drive is usually 
the most convenient method of obtaining 
them. 


Plastics Molding 


A second process might be plastics 
molding. Here also a press is required, 
and the same characteristics would be 
considerations. If an injection process 
is used, however, another chacteristic is 
is required, that of properly sequencing 
the injection plunger with the press 
cycle. It is comparatively easy to hy- 
draulically maintain controlled pressure 
on the press, and operate the plunger at 
the most desirable time, speed and pres- 
sure, interlocked, if necessary, with 
other movements. 
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Plywood Fabrication 


Perhaps plywood would be selected for 
fabrication of the tank. Hydraulic 
equipment might be used in many of the 
operations in producing plywood. The 
veneer lathe drive could perhaps benefit 
from the speed control characteristics 
possible from a hydraulic transmission. 
Or the knife may be equipped with hy- 
draulic feed to permit an easily con- 
trolled adjustment of the thickness of 
the veneer. Conveyors may be adjust- 
ably synchronized with the lathe hy- 
draulically, and, of course, the press is 
almost certainly hydraulic, as control of 
the previously described characteristics 
is essential in plywood gluing. 


Metal Spinning 


Metal spinning may be chosen for the 
process. Hydraulic spindle drives might 
be used here in order to obtain a control 
of the speed to match the requirements 
of the work, and the feed for the tool 
may be a fluid feed. 


Centrifugal Casting 


The tank might be produced by cen- 
trifugal casting. For this, an ideal setup 
constitutes a bank of centrifugal casting 
drives, installed to obtain the benefit of 
controlled speed, controlled acceleration, 
and dynamic braking in the production 
of castings of many sizes and shapes. 


Machine Control 


If machined elements are to be in- 
cluded, the feeds of the drilling, milling, 
boring or turning machines may be hy- 
draulic, or the reciprocating or oscillat- 
ing motions of grinders, planers or 
shapers on which the parts are produced 
may be equipped with hydraulic drive; 
a specific example being that of a large 
planer which uses hydraulic power to 
quickly and smoothly drive and reverse 
the heavy table, and feed the work past 


the tool at the necessary controlled 
speed. 
If paper or paper board is used in 


the manufacture it may be produced, 
processed, or printed on machines driven 
by hydraulic motors, which are capable 
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of controlling the speed through wide 
ranges or the rolls may have been wound 
on hydraulic winders which control 
speed and torque to produce desirable 
tension characteristics. 


In fact, it is hardly necessary to say 
that no matter what method of produc- 
tion would be chosen for manufacturing 
this hypothetical tank, hydraulics might 
well be employed. 

Now, let us examine some of the 
processes just mentioned to find out 
what it is that makes hydraulic opera- 
tion desirable and what the limitations 
are; then we will be able to weigh the 
merits of hydraulics against other sys- 
tems, and to consider methods of best 
realizing the peculiar advantages of hy- 
draulic power to meet the conditions set 
up in any specific problem. 


Hydraulic Control of Force 


The first processes make use of press- 
es. These illustrate the properties of 
hydraulic drives in easily producing 
heavy forces, but more important, show 
the not so obvious fact, that hydraulic 
power permits the control of that force, 
easily, accurately, and in a metered and 
indicated amount; the control of the 
speed of application; and permits an in- 
definite dwell under these controlled 
pressure conditions. Examination of 
drives used on lathe spindles, conveyors 
and the like indicate the ease of speed 
control thru wide ranges, and the con- 
trol of direction of rotation is an impor- 
tant factor in their application. When 
used to power winders, booster drives, 
and testing equipment, the control and 
measurement of torque are the para- 
mount consideration. When applied to 
reciprocating masses such as planers, 
grinders, honing machines, and the like, 
fluid power is capable of producing 
smooth, shockless reversals with a min- 
imum of overtravel, as well as provid- 
ing a variable speed. Feed controls 
emphasize the control of speed and the 
facility with which extreme conditions 
can be met. In all of these the desir- 
able element is control; control of force, 
torque, direction, speed, acceleration, 
rate of application of force or torque, 
timing, or other elements. The out- 
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standing contribution of fluid power is 
the flexibility gained in this control and 
the ease with which this control can be 
applied. 


Energy Storage 


We might pause here to say that there 
are other characteristics which may be- 
come desirable in special applications. 
One is the ability to store large amounts 
of energy for sudden release, such as the 
most recently developed plane catapults. 
Here energy stored at the rate of per- 
haps 300 to 500 hp is released at rates 
up to 10,000 hp. Others, such as the 
freedom from fire and explosion hazard 
are so obvious that no further discussion 
is required. It is the control character- 
istics and limitations that are of im- 
portance in the discussion of fluid power 
circuits. 


Design Limitations 


To return to the question of limita- 
tions, we do recognize that, while equip- 
ment can be built to meet almost any 
reasonable set of requirements, a gener- 
al design has limitations. For instance, 
while it is possible to design pressure 
generators to operate at pressures prac- 
tically up to the ultimate strength of the 
materials used, any particular design 
will certainly have a limited maximum 
pressure. Likewise, the other charac- 
teristics. However, the point which is 
not so generally considered is the limita- 
tion on range. For example, a pressure 
limiting valve designed so that its 
spring pressure can be entirely relieved, 
and still show an appreciable resistance 
to flow thru it. Or which, if set for low 
pressure may have instantaneous peaks 
limiting its usefulness. 

Likewise, a variable displacement hy- 
draulic motor, operated under conditions 
such that constant pressure and flow is 
maintained at its inlet, will deliver a 
substantially constant power output 
with varying speed (displacement) over 
a range of 3 or 5 to one. However, if 
the critical range is exceeded frictional 
torque losses become great in compari- 
son to torque output, and the output 


characteristics are no longer desirable. 
(TO BE CONTINUED) 


95 





Here are a few standard cutting tools that have 
been ground on the radiform into special forms. 


If your production is being delayed in your tool room, it will 
pay you to investigate the Ruf, Wheel and Tool Former for 
simplifying your difficult tool grinding jobs. Radiform will 
save you time, money, and give you precision results you had 
never before hoped for. 

With a Diamond Wheel, carbide tools are no more difficult 
to grind than high speed steel tools. 

Write or wire for literature and prices today. 

A number of good territories are open to qualified dis- 


tributors. 
Manufacturers also of Meyco Carbide Drill Jig Bushings. 
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KING RING 


Soave set-up time with this “Magic” Quick-Change 
Chuck. Presto-Change-O, you change tools in your Drill 


DUT TOOL 


Presses, Vertical Tapping and Boring Machines... insert Drills, 
RTASTHER TOOL Reamers, Boring Bars, Counterbores, Core Drills, Taps or 
Special Tools, without stopping spindles! 

ping Machine! 

When you raise locking ring, collet drops out automotically 
for a quick, safe tool change. Four styles of collets available 
—“AA", “A”, “D” and “E” to accommodate various tools. Adds 
many stations to your machines. 


Consult our engineers on adapting “Magic” Quick-Change 
Chucks and Collets to your production problems. Send us your 
sketches or blue prints for recommendations and quotations. 


vily-Jones Co 
# cutting tools, collet chucks, boring 


Cull 


AND COMPANY lt JONES 


1913 SOUTH ROCKWELL STREET . CHICAGO 6, U.S.A. 
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Jones Catalog No. 500. 
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Y Standardize 
with these 
At one-half your cost to build, you can stock 


in your own tool crib any or all ‘‘27 Varieties” of 
Noble & Stanton’s standardized Jig and Fixture 




































a in a full range of — to meet your 
every need—just as you stock drill jig bushings 
fod Order To day and cutting tools. 

IMMEDIATE DELIVERY Noble & Stanton standards are preferred by 


those who demand the highest quality tooling. 
Portfolio containing actual size drawings and 
prices will be sent on request. 





“27 VARIETIES” 
QUARTER TURN “LIGHTNING” CLAMP ASSEMBLY. Positive . 
clamping... instant release . . . 1045 forged steel clamp lever ... ground The Chrome Plated Line 
thread alloy steel stud . . . available in 27 size combinations. Ask 
us for free demonstration by one of our representatives. All parts 
properly heat treated and chrome plated. q Adjusting Head Screws 
on Adjusting Half Nuts 
\ 
wen ae C-Washers 
a) 
CAM HEEL CLAMP 
ASSEMBLIES 








Clamp Rests 

Flange Nuts 

Gang Mill Fixture Bases 
Ground Thread Studs 
Heel Clamps 


HEEL CLAMP ASSEMBLIES 


HAND KNOB CLAMP 
ASSEMBLIES 


Hiand Knob Clamps 
Ilex Jig Feet 

Jig Feet 

Knob Shoe Assemblies 
Mill Fixture Bases 





ids QUARTER TURN “ LIGHTNING’ 
CLAMP ASSEMBLIES 





Quarter Turn Screws 
Rectangular Box Jigs 
Square Box Jigs 
Stud Drivers 





Swing Bolts 
Swing Clamps 
CAM HEEL CLAMP ASSEMBLY. Positive clamping with cushion Spherical Washers 
action ... will not creep .. . instant release . . . vibration will not 
release cam lever . . . available in 21 size a Ask af wes Socket Head Shoulder Screws 
demonstration by one of our representatives. All parts properly t . 
treated and chrome plated. T-Angle Plate Fixtures 





Precision V Blocks 


NOBLE e STANTON, INc. 


Manufacturers of Tools, Gages and Their Accessories 








1002 BROADWAY °* BEDFORD, oe mmo) 
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Science « Research « 


Methods «+ Tooling « 





Production ¢ Trade News and Reports 





Resistance Welding 
Contest Offers $2000 


Announcement has been made that 
$2000 in cash prizes will be awarded in 
1947 by the Resistance Welder Manufac- 
turers’ Association, for outstanding pa- 
pers dealing with resistance welding sub- 
jects. A wide choice in subject matter 
is allowed. 

One prize of $750 will be for the best 
paper from an industrial source on sub- 
ject matter concerned specifically with 
resistance welding, but there are no re- 
strictions on scope. A $500 prize will be 
given for the second best paper; $250, 
third best. 

For the paper emanating from a uni- 
versity source, a prize of $300 will be 
awarded on the basis of the greatest 
original contribution to the advancement 
and use of resistance welding; $200 will 
be given for second place. 

Now open, this contest will close at 
midnight, July 31, 1947. Minimum 
length requirement for papers entered in 
this competition is 2500 words. 

Other details can be obtained by writ- 
ing to the American Welding Society, 
33 West 39th St., New York 18, N. Y. 


Apprenticeship 
Programs Triple 


During last year 10,756 apprentice- 
ship programs were set up throughout 
American industry, from 5,818 to an all- 
time high of 16,574 or nearly three times 
the number at the end of 1945. During 
1946 there was a gain of 48,125 more 
establishments participating in _ pro- 


grams, from 30,628 to 78,753, or more 
In the 


than 2% times the 1945 figure. 
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construction industry there was an in- 
crease of 245 percent. 

In the manufacturing and other in- 
dustries there has been an increase of 
25,055 companies participating in pro- 
grams, a large percentage of which are 
participating in area-wide programs, 
while the balance have independent pro- 
grams under which only the apprentices 
in their own plants are trained. 

Since the war, every industry has 
had an enormous reconversion job to 
meet peacetime demands, and one of the 
major tasks has been to overcome the 
shortage of skilled men. During the war, 
apprentice-training was seriously retard- 
ed, due largely to the dearth of young 
men not in uniform, qualified for this 
training. Today industries are making 
up for lost time, and fully 85 percent of 
the apprentices currently employed are 
veterans. 

This increase in apprenticeship pro- 
grams was announced by William F. 
Patterson, Director of Apprentice- 
Training Service, U. S. Dept. of Labor. 


864 ASA Standards 


A list of 864 standards approved for 
national use of industry by the Amer- 
ican Standards Association has_ been 
made public and is now available for 
general distribution. 

Standards listed include definitions of 
technical terms, specifications for metals 
and other materials, methods of work 
and methods of test for finished prod- 
ucts, many of which were developed 
under war procedure and are now ap- 
proved for peacetime use. Reaching into 
every important engineering field, they 
also include standards dealing with in- 
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dustrial safety, industrial medicine and 
a wide variety of consumer goods. 
These standards represent agreement 


of maker, seller, user and regulatory 
groups as to the best possible practice at 
the time of approval and are revised 
periodically to keep up with mechanical 
invention, developments of power and 
new uses of materials. 

This list represents the cumulative 
efforts of above 3,000 men, represent- 
ing 660 organizations working on the 
development of standards. 


New Trade-Mark Law 


W. H. Anderson Company, law book 
publishers of Cincinnati, Ohio, announce 
the publication of the first book on the 
new trade-mark act—“Trade-Mark Act 
of 1946,” by H. A. Toulmin, Jr., of 
Dayton, Ohio. (Price, single copies $5.00 
—10 or more copies $4.00 each.) 

This act, known as the Lanham Act, 
is the first comprehensive law enacted 
for the protection of trade-marks in the 
United States. It was advocated for 
years by the National Association of 


OK A IFICATION 
FRICTIO 


Complete elimination of friction, lag, REL jABLE 
and backlash insures positive, depend- 
able repeat readings. Pointer responds 
instantly to the slightest movement of 
measuring tip, no swinging past true 
1eading, no waitin 


No li 





to rest. 


UA TED: 





Made in 4 SIZES 








ts or electro mag- 
nets, no warm-up period required. No 
electricai connections, can be readily 
moved to different locations. 
.0001” to .00001”, 
mm to .0002 mm. 


Write for Circular TDJ 


SWEDISH GAGE CO, OF AMERICA 


8900 ALPINE AVE., DETROIT 4, MICH. 


Advertisers, Inc., and the patent com- 
mittees of various bar associations. 

The author of this book is a well- 
known authority on trade-mark law and 
the author of previous trade-mark books 
and articles, and counsel for a large 
number of corporations on trade-mark 
matters. He is a member of the law 
firm of Toulmin & Toulmin, of Dayton, 
Ohio, and Washington. 

Under the new law many types of 
trade-marks which could not be success- 
fully protected are now susceptible of 
protection, such as secondary meaning 
marks, service marks, certification 
marks and distinctive package designs. 

Another unique feature of the trade- 
mark law is the provision for separate 
registers. In addition to the principal 
and supplemental registers, the Com- 
missioner of Patents may establish sep- 
arate registers for foreign marks, service 
marks and collective and certification 
marks. 

New grounds for cancellation are if 
the mark becomes the common descrip- 
tive name of a product or if the mark 
is being used to violate the anti-trust 
laws. 


LE 





RAPID 


for pointer to come 


GRAD- 
.001 
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MILLING - DRILLING - BORING 
ATTACHMENT ror ee one’ 

























Photo shows Rusnok head used to convert an old 
type milling machine into high speed, versatile, 
productive equipment. Uses many types of cutters 
on a wide range of work. Easily mounted—tilts 
to any angle. Large size spindle (No. 9 B & 8 
taper). Takes 4,” to %” end mills. Large quill 
with 4” travel, counter balanced, hardened and 
ground. Six speeds 250 to 3000 RPM. Lever and 
worm feeds. \% h.p. motor. Specially engineered 
by RUSNOK to meet modern demands for high 
speed, high precision, heavy duty end mill opera- 
tions. 
Prompt delivery 


Write for illustrated; Circular 
and Prices 


RUSNOK TOOL WORKS 


4040 WEST NORTH AVE. CHICAGO 99, ILL. 


/ 


Allied’s R-B 
Interchangeable 
Punches and Dies 
for the metal -work- 
ing and plastics in- 
dustries are available from stock in standard round, oblong and square 
shapes of almost any required size. Special shapes, such as those illus- 
trated, are promptly furnished to your specifications in any size or 
material. Full information and comprehensive R-B Catalog on request. 





<Alllfx’:, ALLIED PRODUCTS CORPORATION 
ques | ete ° 
“a «Department 21 @ 4634 Lawton Ave. @ Detroit 8, Michigan 


~ 
. 
*eeas* 
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As Every Machinist Knows— 
IT PAYS to gREAKAGE 
REDUCE TAP 7 


Does the job in a fraction of the time 
required for hand tapping. Because the 
work is dependably straight and square, 
tap breakage is practically eliminated— 
and gone are the wasted hours of trying to 
pry broken taps out of dies. Equipped 
with seven Adaptors, ranging from 8-32 to 
2”, it takes care of 95% of all tapping 
requirements. (Taps not furnished.) $52.50 
F.O.B. Minneapolis. Ask your mill supply 
house, or write Dahlstrom Mfg. Co., 422 
South 6th St., Minneapolis 15, Minn. 


PRIN MAMLYD «esters walt or bone 


e Anyone can operate it 




















‘*LET’S GET THESE 


DIES CAST OF 
STRENES METAL’’ 








“When | worked in Dayton, we 
used Strenes Metal cast dies for 
refrigerator tops and doors. Saved a 
lot of time and cost on tooling up. 
And we got longer runs between re- 
dressings.” 

That's the way the good word 
about Strenes Metal cast dies has 


spread from shop to shop. A number 
of instances are shown in our picture 
book titled ‘Strenes Metal Castings." 
A copy is yours for the asking. Write 
us now while you're thinking about it. 


Strenes Metal 


DRAWING AND FORMING DIES 


THE ADVANCE FOUNDRY CO., Dayton 3, Ohio 
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Thrust Loads Due to Drilling Various Metals 
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NEW DEVELOPMENTS 




























































IMPROVEMENTS + COST AND TIME SAVERS . 


FOR FURTHER INFORMATION FILL 
IN KEY NUMBERSON POSTAGE. 
FREE INFORM-A-GRAM INSERT 


QUICKLY ALIGNING AND POSITIONING 
several sheets of metal for riveting, welding 
or drilling, the new Knu-Vise hole locator 
operates as simply as pliers. Its toggle action 
of 500 lbs holding pressure automatically 
locks upon the work and frees the operator's 
hands for other operations. Work locating 
pins, 14%” clamping capacity, and quick re- 
lease make this a time and effort saving 
tool. Write for further information to KNU- 
VISE, INC., Dept. 6-49, Detroit, Mich., or use 
INFORM-A-GRAM Key No. 649-V. 


A COMPLETE RANGE OF SIZES of Arbor 
Spacers and Shim Stock for use on slitting 
machines is now available from Industrial 
Products Suppliers. Colored for easy thick- 
ness identification, these spacers are pro- 
duced in plastic at much lower cost than 
metal, though they do their job just as well. 
Inquire further from INDUSTRIAL PRODUCTS 
SUPPLIERS, Dept. 5-94, 108 Water St., New 
York 5, N. Y., or use INFORM-A-GRAM Key 
No. 594-V. 


LOCATING AND LOCKING AUTOMAT- 
ICALLY, the new Robbins Index Table em- 
ploys a specially designed peripheral ball- 
bearing which prevents out-of-parallel con- 
diticns due to off-center cutting or work loads, 
and insures effortless indexing. Index posi- 
tions to suit any job, ribbed table and base, 
hardened and ground (and _ dirt-protected) 
wearing parts, non-brinelling bearing races, 
are additional design and working features. 
Send for additional data to ROBBINS ENGI- 
NEERING CO., Dept. 6-17, 318 Midland Ave. 
Detroit 3, Mich., or use INFORM-A-GRAM 
Key No. 617-V. 


QUICKLY EXPELLING AIR from pneumatic 
cylinders, the new Mead exhaust valve acts 
on the principle of a bellows, automatically 
opening as soon as the air supply is shut off. 
Attached directly to the air cylinder, or to 
the air hose adjacent to the cylinder, the 
valve has been proved to obtain an increase 
of 67 percent in strokes per minute. Complete 
details may be requested from MEAD SPE- 
CIALTIES CO., Dept. E. V. 32, 4114 No. Knox 
Ave., Chicago 41, Ill., or use INFORM-A-GRAM 
Key No. 569-V. 
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FOR THE PRODUCTION OF ZINC, lead and 
tin die castings, the new fully automatic low 
cost die casting machine recently announced 
by Light Metal Machinery Co. features a 
patented cycling mechanism which provides 
for automatic die movement, shot and ejection 
in continuously repetitive cycles. Doubling 
hourly prcduction as it saves up to 90 percent 
die costs, the "Work Horse” provides a wide 
range of casting sizes, and operates at 240, 
3 5290 and 720 shots per hcur. Shot capacity 
of the machine is 16 ounces, with a casting 
area of 30 square inches. Offering 15-minute 
die changes; greater dimensional accuracy; 
50% space savings; low cost and rapid 
maintenance, this machine is described with 









] 


full details about its operation, and descrip- 
tions of typical castings, in the new booklet, 
“Fully Automatic Die Casting with the Work 


Horse,” which may be requested from LIGHT 
METAL MACHINERY CO., INC., Dept. 49, 
740 Penten Building, Cleveland, Ohio, or use 


INFORM-A-GRAM Key No. K49-V. 





1 SWITCH ACTUATING SCREW 
PRESSURE ADJUSTING SCREW 


FEATURING A PRESSURE CONTROL to haa 
relieve a thread inspector of the difficult 
responsibility of judging questicnable 1ses 
the new Model C Roll Thread Comparator 
gives light signals for full "go’’ and “no go” 
functional check on pitch diameter, minor 
diameter, lead and angle. This instrument is 
especially recommended for builders of fine MODE R 
instruments and related industries when 
screws cf diameters ranging from .060” to 
.216” and threads cf 80 to 28 per inch National 
Form 60° must be inspected. Additional dat 
will be sent upon request from PRATT 
WHITNEY, DIV. NILES-BEMENT-POND COM 
PANY, Dept. 4-30, West Hartford, Conn., or 
ise INFORM-A-GRAM Key No. 430-V. 





Cc *GAGE HEAD 





WORK HOLDER AD 


WORK HOLDER 


UNUSUAL FEATURES FOR A 5” LATHE 
CHUCK are included in the Universal 5U, 
three-iaw design. Constructed with three 
hardened alloy pinions and threaded to 
mount directly cn all 142” eight-spindle 
thread lathes, this inexpensive chuck also 
can be adaptor mounted to cthers. It has s 
two sets of interchangeable jaws for better 
internal and external grip. Get other material 
from FALLS PRODUCTS, INC., Dept. 48, Box 
305, Genoa, Ill. r use INFORM-A-GRAM 
Key No. K48-V. 
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PARTICULARLY SUITABLE FOR LONG 
RUN THREADING OF STEEL PARTS, Metro 





Tool and Gage Co. offers a new line of 
tough, wear-resistant Standard Carbide Tipped 
Threading Tools. Style M-15 tools are 


of the 


4 





60° V-nose type with a primary clearance 
of 3° at the nose and a secondary clearance 
of 6°. Further data is available upon request 
from METRO TOOL AND GAGE CoO., Dept. 9, 
4240 W. Peterson Ave., Chicago 30, Ill., or 
use INFORM-A-GRAM Key No. 9-V. 
OFFERING SIMPLE ADJUSTMENT FOR 
LETTER THICKNESS AND SPACING, and in- 
creasing foot power operation from six to 
eight times, the improved design of Model IF 
Acromarker Name Plate Stamping Machine 





includes an enlarged cast iron pedestal for 
additional sturdins« marking dies are 
machine engraved nd finished and care- 
fully checked for perfect alignment. Additional 
data may be req 1 from THE ACRO 
MARK CO., Dept. 6-36, 5-15 Morrell St., 
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Elizabeth, N. J., or use INFORM-A-GRAM Key 
No. 636-V. 
INSERTED MORE EASILY, QUICKLY, AND 


ACCURATELY, the new Master Sure-Lock 
Dowel features a new type shoulder and ° 
taper fit of body to keep the dowel anchored 
tightly. A new type wrench of hardened 
steel permits the 
without stripping. 


dowel to be firmly tightened 
Descriptive literature show 





ing diagrams and charts of sizes is offered 
by KINDT-COLLINS CoO., Dept. 74, 12651 Elm- 

yvood Ave., Cleveland, Ohio, or use INFORM- 
A-GRAM Key No. D74-V. 

A PERFECTLY GROUND SPIRAL POINT 
can be turned out quickly by an unskilled 
perator on the new Blake Flute Grinder. It 
provides the positive, mechanical controls 
necessary for the accurate, speedy and easy 
‘ sening of both the spiral points and the 
tight flutes of taps as well as countersinks 
ind drills. Regardless of operating without 
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THE LINLEY..- 
IDEAL FOR BUSY TOOL ROOMS 


Here is a compact Miller and Jig Borer that does fast, 
accurate work on small dies, jigs, fixtures, patterns and 
models . . . economically. No need to tie up large 
machines having higher rated capacities. Saves time 


because setup is rapid and changeover easy. 


Has 8 velvet-smooth spindle speeds to 4250 r.p.m.... 
direct micrometer setting . . . grease-sealed bearings . . . 


anti-backlash in quill travel. Requires only 
21% sq. ft. of floor space... (7” x 171”) table 
size meets all requirements. 


Get detailed Bulletin. 


i} L EY BROTHERS COMPANY 
662 State St. Extension 
Bridgeport 1, Connecticut 
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h Feeds for your punch p 
Sck-bottom cost. They are ¢ 
@ from one die to 





9., 32110 Albany St., Springfield, Mass. 
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coolant, grinding dust is thrown downward 
into the easily removable coolant collector 
pan. The standard machine can handle right- 
and left-hand taps from the smallest up to %” 
tap diameter, inclusive, and under certain 
conditions, taps of much larger diameter. 
Descriptive literature is available by writing 
EDWARD BLAKE CoO., Dept. 79, 634 Common 
wealth Ave., Newton Centre, Mass., or use 
INFORM-A-GRAM Key No. 79-V. 
INVALUABLE FOR GRINDING CARBIDE 
TIPPED TOOLS and other type tool bits re- 
quiring keenest cutting edges and extreme 
accuracy, Willey’s 50-A grinder has 






Mcdel 
bronze bearing trunnions which support the 
tool rest table %” below work cutter, per- 
mitting grinding tools from 3/16” to %” 
square without further horizontal adjustment 

a Willey’s feature that speeds production 








Yomplete specifications and 
available from WILLEY’S 
CO., Dept. 5-51, 1340 W. 
Detroit 1, Mich., or use 
Key No. 551-V. 
MOUNTED WITH SAPPHIRE WEARING 
SURFACES, the spindle 1 tips of the 


Tu-Mi-Co Tubular yuch"” Microm- 


information are 
CARBIDE TOOL 
Vernor Highway, 
INFORM-A-GRAM 













noel) 








ters 1ent which 
ifter oears without 
we lable in 1”, 


details from 


Dept. TD, St. 


ana 


ns 1C 3 sizes. Get othe 
TUBULAR MICROMETER CO. 
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James, Minn., or use INFORM-A-GRAM Key 
No. B91-V. 

WITH AN OVERALL BEZEL DIAMETER OF 
ONLY 114”, the new Federal Products “A” 
size Dial Indicators can be used when there 
1s not enough space for a large indicator, 





when the gage is portable, or weight is a 
factor. These incorporate the same Low 
Friction Full-Jeweled features as the regular 
size Federal indicators and give repetitive 
accuracy. Further details about this “A’’ size 
dial indicator will be sent upon request from 
FEDERAL PRODUCTS CORP., Dept. 4, 1144 
Eddy St., Providence, R. I., or use INFORM 
A-GRAM Key No. 4-V. 

TWO NEW DUCTILITY TESTING MACHINES 
(cup test), model PA-2 with a 15,000% capacity 
tor stock up to Ye” in thickness and model 
PA-3 with a 30,000% capacity for stock up to 
4” thickness, are announced by Steel City 





TOOL & DIE JOURNAL 























PROTECT 
PRECISION 
TOOLS 


“Tool Coat”’ 


(IMPROVED 
FORMULATIO) 


— 








“TOOL COAT” is a tough plastic with special rust inhibit 
ing oils, high mechanical strength and resistance to 
shock and abrasion. Applied by dipping, it protects 
finely finished machine tools until the ultimate user 
peels off coating like a banana skin. 

“TOOL KOTER” thermostatically controlled heating unit 
designed for proper melting of ethylcellulose and other 
thermoplastic compounds. Readily portable. Low wat 
tage, all welded steel construction, heavy duty auto- 
matic thermostat, thoroughly insulated. Ready to oper- 
ate including special heat transfer oil. 












= Protection 

Ease and Speed cf 
Application 

Substantial Money 

— Savings 

— Modern Packagin= 
Assurance of 
Delivery in 

Good Condition 

~ of Removal 





THE METHOD USED BY LEADING 
AUTOMOTIVE, AIRCRAFT, 
MACHINE TOOL MANUFACTURERS 


Recommendations sub- 
mitted without obliga- 
tion. 

For complete detailswrite 


RILEY & GEEHR, Inc. 


One North LaSalle St., Chicago 2, II 
Phone Andover 5292 











for 


Diemakers 





@ Precision Bored on 
Master Plates 


207 Lafayette Street 
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Write for this catalog 


ACME-DANNEMAN 


National distributors for “‘Danneman Die Sets” 


‘*! New York 12, N. Y. 
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Testing Laboratory. The specimen is auto Rogers Bourbon type streamlined pressure 
matically held between grips with a load in gages. They are suitable for any liquid o: 


proper proportion to the one being applied gas, and 
in forming the cups. S 
ire available from 








cannot corrode. Additional informa 


ifications and data tion will be sent upon request from DAYTON 
EEL CITY TESTING ROGERS MFG. CO., Dept. 6-19, 2835 Twelfth 
LABORATORY, Dept. 79, 8843 Livernois Ave., Ave. South 


Minneapolis 7, Minn., or us 


Detroit 4, Mich., or use INFORM-A-GRAM INFORM-A-GRAM Key No. 619-V. 
Key No. E79-V. ANY KICK PRESS CAN BE CONVERTED 


HIGH PRESSURE SWIVEL PIPE COUPLING, to power 


operation by the “Packaged” Pneu 


designed to solve one of the critical problems matic Equipment Unit (Kit DC-39950) designed 
in the transmission of hydraulic a wer, allows by National Pneumatic Co. Use of this power 
free rotation with the ability to seal fluids at unit increases press production through the 


effortless, 


stroke of 





111 pressures within the operating rang 

the particular application. Complete details 
f engineering and pro “ure mer data are 

available from SNYDER : 
13, 5225 W 
r use INFOR 





h 





J-A-GRAI 


uniform po 


26 «is 


controlled speed of the stroke 


Quality of work is also improved since every 


the press is delivered at the sams 
wer. Fully descriptive Bulletin N« 





1vailable upon request from 


STREAMLINED DESIGN. EASY READ. NATIONAL PNEUMATIC CO., Dept. 71, 42( 
ABILITY, AND SHOCK ABSORBING MOVE. oer n Ave., New York 17, N. Y., or use 
MENT, are features of the new line of Dayton NFORM-A-GRAM Key No. G71-V. 

ACCURATELY DETERMINING INTERNAL 





and etch 
is given 














— EXTERNAL dimensions, thread and 
h measuremer ts, the AMIC Quick Action 





oer dees the job of three different 





tientifically engineered and machined 


his instrument has accurate machine divided 
ed graduations. Further description 


in new literature now available 


from AMERICAN MEASURING INSTRUMENTS 
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SWAGING MACHINES 
SHAPE AND JOIN METALS 
Without Cutting 


© In one rapid operation ‘Standard’ Swaging Machines 








reduce, point, and form tubing or bar stock — without 
loss of material. They also attach fittings to tubing, wire or 
cable. Parts swaged are smooth, strong and accurately 16MM SOUND — °' oma, 
. “ ”“ : howi inci ica- 
sized. ‘Standard’ Swagers have many special features for Saoon aot ti aieeal aiat- 


durability and fast, easy operation. neering and production groups. 
Write for available dates. 


STANDARD MACHINERY COMPANY 
1531 ELMWOOD AVENUE © PROVIDENCE 7, RHODE ISLAND 
Power Presses to 500 Tons ° “ame tong poner * Turks Heads * Steel Die Sets 

















WAYS TO MARK 


L. 












LETTER o 
AND & 
FIGURE me 













STAMPS 


YuwnowsV 
wee 


aa 





HERCULES 
HOLDER AND TYPE 


ACROMARKER 
STAMPING MACHINE 
FOR MARKING 
INSTRUCTION PLATES, 
DIALS, SCALES, PARTS etc. 


THE ACROMARK COPPANY 


5-15 MWV@):4-1 4G Ge aed 4, o) oll eB | oe A oo) 


Fi tle 











WRITE FOR PRICES 
AND COMPLETE 
ILLUSTRATIVE 
LITERATURE. 
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CORP., Dept. 1-86, 240 W. 40th St, New 
York, N. Y., or use INFORM-A-GRAM Key No. 
186-V. 

A SINGLE, DUAL PURPOSE UNIT, suitable 
for both induction and dielectric heating oper- 
ations, the recently developed Ther-Monic 
M-285C Electronic Heating Generator is pro- 





vided with two separate, interchangeable 
oscillator sections, for metal and n 
heating. With its flexibility of application 
rapid and dependable source of heat, and 
efficiency of heating non-conductive mate 


n-meta) 


rials, it meets the needs of all laboratories 
Write to the on YN HEATING CORP. 
Dept. 96, 389 Lafayette St., New York 3, N. Y 


or use INFORM “e GRAM Key No. J96-V 
HIGHLY DESIRABLE FOR SPECIAL BEAR. 

INGS and anti-friction mountings, Tungsten 

Carbide Balls have high compressive strength 












hardness and corrosive resistance, which 
makes them invaluable for use in check 
valves and pumping equipment. Retention of 
size for a long period of time renders them 
particularly useful in burnishing and polish- 
ing operations. Complete information is avail- 
able upon request from INDUSTRIAL TEC- 
TONICS, Dept. 33, Ann Arbor, Mich., or use 
INFORM-A-GRAM Key No. K33-V. 

SAFELY OPERATED, the new 20-ton all 
steel Highland Punch Press features a special 
non-repeat clutch and good shut height which 


y 4 : im 
~ 4 





<a 


=‘ 
“4 ‘ * 
Pike 


makes it suitable for innumerable forming 
jobs. Longer lasting than cast iron, the 
crank and wearing parts are of chrome 


molybdenum. Inquiries about this press will 
be answered by HIGHLAND ENGINEERING 
CO., Dept. 52, 1732 Berkely St., Santa Monica, 
Calif, or use INFORM-A-GRAM Key No. 
K52-V. 

ENABL'NG LAYOUT MEN TO MARK 4 
EQUI-DISTANT POINTS on circumference of 
pipe of any size at any degree at the same 
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NEW parr polishing service 


removes pits, scratches, waves, ‘‘lemon-peel’’ and tool marks 
produces blemish-free ) | 
mirror-finished 


mold surfaces 


A new precision Mold Polishing Service 
based on Acme’s famous lapping and 
optical polishing procedures. Results in 
more perfectly finished plastic parts than 
previously obtainable. Molds can be 
handled in rough state, right from the ma- 
chine. Service is fast, economical. Send 
for complete details NOW! 


aeme scientific company | 


1452 WEST RANDOLPH sane * Monroe 1834 - GECASO 7, ILLINOIS 








NEW SPEED-CAPACITY- ACCURACY IN CUTTING OFF METALS 


THREE POINT BASE eliminates all twisting 

strain on bed. 

pe + tena CONTROLS all at front of 
g—no extra steps. 


LARGE CAPACITY—10" high, 18" wide— 
that extra capacity when you need it. 


RIGID BOX TYPE FRAME—=stiff support for 
the oversize wheel bearings. All running 
parts covered. 

HYDRAULIC CONTROL of feed, with quick- 
adjustable slide weight, maintains correct blade 
pressure. 

QUICK ACTING VISE instantly adjustable 
to the job. 


BOLT ACTION STOCK STOP for duplicate 
lengths. 











JOHNSON 


METAL CUT-OFF Years of > cag behind the design of this 





give ite speed, 
id | ble de life. A orofiteble time-saver 
BAND SAW in on aan. * Full’ details in the bulletin— 


on request. 


MANUFACTURING CORP. 
JOHNSON 623 CHRYSLER BLDG., 
a ee oe ee Oy ee, 
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time, the new ‘'Center-finder”’ 
a 0°-90°-0° scale 
reading 


protractor has 
together with a double- 
of ¥2” per foot pitch scale; also 





serves as a 360 protractor. For full 
tion write to INTERSTATE S 
3i, 1121 Broadway 
use INFORM-A-GRAM Key 

DESIGNED SPECIFICALLY FOR MANUFAC. 
TURING SMALL PARTS at high rates of spe 


(up to 1500 shots per hour with single 


informa 
ALES CO., Dept. 


1 Ww OW 


New Yc rk 30, M. Va Of 





cavity 





molds), a new model low cost air 
die casting machine has been announced by 
the D C MT Sales Corp. With the machine 
is included engineering services ‘of die design 
ing, die making, field and production engi- 
neering. Further te — literature may be 
= SALES CORP., Dept. 
48, 315 Bre ie ‘Ne w York 7, N. Y., or us¢ 
INFORM-A-GRAM K No. J48 V 
ELIMINATING THE USE OF A LATHE DOG 
and enabling the duplication of lathe turned 
parts having a variation of as pres 3 as 3/32” 


operated 














y 


depth of centering drill, the new ‘’Cent-A- 
Matic” precision tool is designed to be placed 
in the headstock of a lathe or cylindrical 


114 





mold 
information, 


N. Y., or use INFO 








jrinder. 


} 


It will accurately machine duplicate 
parts with shoulders. For complete 
write to DANNEMAN DIE-SET 
O., Dept. 33, 207 Lafayette St., New York 12 
RM-A- GRAM Key No. J33-V. 
Bete ong A DEFINITE NEED for a small, 
milling machine, Childs & Co. has 
2d the Model No. 0000 Knee Type 


Milling Machine which is especially adapt 








for manufacturers of 
atories, 


small parts and 
fabricators of elec 
| ronic devices and home craft 
ops. Only 14%” high, the basic unit has 
longitudinal feed of 6”: transverse, 12” 
nd vertical, 4”. Speeds from 280 to 11,150 
m can be obtained. Request other data 
m CHILDS & CO., Dept. 6-61, 201 Sixteenth 
Conneaut, Ohio, or use INFORM-A-GRAM 
Key No. 661-V. 

WHILE SEATED AND RELAXED, too! arind- 
xr operators can sharpen broaches up to 
several feet long on the new machine an- 





1 elec 
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NOW YOU CAN SEPARATE AND ASSEMBLE 
DIE SETS..QUICKLY..EASILY..SAFELY! 


witha PERSSON { 


DIE JACK 


These Die Jacks eliminate old-fash- 
ioned, unsafe, prying or hammering 
methods. Just clamp on punch holder 
and turn handle. Punch holder is raised 
or lowered smoothly, always under 
control PERSSON Die Jacks are 
precision built from fine steel and 
alloys—a tool every tool maker will 
want for his tool box or bench drawer. 


NO PRYING - NO HAMMERING 



















@ GUILD is the new 
} mame for anold 
/ established line of 
reamers whose repu- 
tation for accuracy has 
become outstandingin 
the manufacture of air- 
craft—motors—en- 
gines—small arms— 
radios — fine instru- 
ments, etc. The name 
GUILD is stamped on 
each individual reamer 
as an_ identification—a 
hallmark of finest quality. 
Quality that is possible 
only by creative and pro- 
ductive ability far above 
the average in the manu- 
facture of reamers specially 
built for special purposes. 
Write for booklet. 


METAL CUTTING TOOLS 
AND MANUFACTURING CO. 
3946 W. Eleven Mile Rd., Berkley, Mich. 

e Phone: Lincoln 2-5600 « 




















































HIGH CARBIDE 


SPEED STEEL TIPPED 
in sizesfrom .025diem. in sizes from .090 diam. 
STRAIGHT « SPIRAL « STEP « PILOT e HAND 


What STERLING jis to silver is ‘to Reamers 
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nounced by Colonial Broach Co. Hand wheels, 
which can be comfortably reached on the 
operator’s right, control table and grinder 
head movement. Light weight, ball-bearing 





operation of the grinding wheel, conveniently 
located levers and _ start-stop buttons are 
other features of this machine which will 
make the operator’s job easier and production 
rate higher. Get full details from COLONIAL 
BROACH CO., Dept. 26, Box 37, Harper Sta- 
tion, Detroit 13, Mich., or use INFORM-A- 
GRAM Key No. 26-V. 

OPERATING FROM THE STANDARD SHOP 
AIR PRESSURE LINE, the DoALL spray lubri- 
cator aids in giving faster cutting rates, im- 
proved finish and increased saw life. Forcing 


greater efficiency and economy are easily 
determined with the many applications of 
Gear Specialties Fractional H.P. Gears. Made 
in almost endless variety, G.S. small gears 





: ass ; 


are fully described in literature available 
from GEAR SPECIALTIES, Dept. 54, 2635 W. 
Medill Ave., Chicago 47, Ill., or use INFORM- 
A-GRAM Key No. K54-V. 

QUICK AND THOROUGH WASHING OF 
METAL PARTS on racks is accomplished by 
an Optimus spray type washing machine, 





1 lubricant mist under pressure into the saw 
teeth as they enter the work, this lubricator 
is designed primarily for use on non-ferrous 
metals, but is also efficient with plastics and 
laminated materials where tooth friction soft- 
ens the material. Write for other information 
to DoALL CO., Dept. 6-96, 1301 Washington 
Ave., Minneapolis 4, Minn., or use INFORM- 
A-GRAM Key No. 696-V. 

NEW AND DIFFERENT APPROACHES TO 
POWER TRANSMISSION problems to produce 
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X 


which can be set on the floor; no pit or 
cement work is necessary. All washing oper 
ations requiring several steps can be per- 
formed or it can be used individually. Spray 
nozzles are adjustable and_ replaceable. 
Additional information is available upon re- 
quest from OPTIMUS EQUIPMENT CO., Dept. 
99, Church St., Matawan, N. J., or use 
INFORM-A-GRAM Key No. D99-V. 
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OF KALAMAZOO 











_~CARBIDE TOOL AND ABRASIVE 
Pex BELT GRINDERS 


WET and DRY HORIZONTAL 
MODELS or VERTICAL 


Model W-10, Model VH-6, 6” 
10 Wet Carbide Wet-N-Dri Abra- 


Tool Grinder sive Belt Grind 
—one of a 


























er, vertical or 


complete line 

including Chip horizontal — one 
Breaker of many types 
Grinders. and sizes. 


VISIT OUR BOOTHS 235 & 239. WESTERN METAL CONGRESS. 
OAKLAND, CALIF. MARCH 22-27 




















1631 DOUGLAS AVENUE @KALAMAZOO 54, MICHIGAN 








Cut Costs with 
IM EVAID) 


MIDGET 
AIR 
CLAMPS 





ae * —_ Both models deliver 
ni a 80 lbs. pressure on a 
line pressure of 100 lbs. 





Horizontal and They'll save countless man- 
Verkical! hours in assembly operations 


involving welding, riveting. bolting, etc. Advantages over 
mechanical clamps: 1. Any number can be operated 
by single master valve. 2. Easily installed in cramped 
corners. 3. Equal ram pressure at any stroke point. Send 
for new Mead AIR POWER Catalog, describing our line 
of Air Clamps, Air Vises, Air Presses, Work Feeders, 
Valves, Controls, etc. 


= “I MEAD SPECIALTIES COMPANY 


4114 NORTH KNOX AVENUE «¢ DEPT. HA-37 « CHICAGO 41, ILL. 
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INSIDE DEBURRING CUTTERS = uct sree 










M—MACHINE DRIVE — 











SHANKS FOR 








HANDLES 











= |W i» FOR 
STANDARD ANY HAND USE 
SPECIAL ANGLES (4 THREAD SIZES) 
- —_ FROM STOCK BLANKS 
STOCKED IN 8 SIZES RADIUS TYPE 
EACH ANGLE 10 SIZES 


WRITE FOR BULLETIN NUMBER 15-1 


SEVERANCE TOOL INDUSTRIES INC. 


730 IOWA STREET 
SAGINAW, ¢ MICHIGAN 





~ WRITE FOR FREE CATALOG! 
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Keep Informed! CATALOGS « BULLETINS + SPECIFICATIONS 








Use our postage-free Inform-a-Gram for your request 


GRINDING OR DUPLICATING THE CUT- 











ing Head. Able to rotate 360 degrees in lamping 





any angle in relation to the grinding pene e 
complete literature with diagrams and 
nical data is available from GRINDE RS & 
FIXTURES, INC., Dept. pe Bh West 4th St 
Cleveland 13, Ohio, or INFORM-A-GRAM 
Key No. A82-V. 

DELIVERED READY FOR USE IN THE 
MACHINE SHOP, in a garage, or cn the 
farm, the Men-E-Uses Power Drive has a 
speed range of 20 to 750 rpm and with the 









1ddition of the auxiliary shaft, rates 4 rpn 
750 rpm. Giving shaft rotation in both 
tight and left direction by mounting th: tor 


n either side of the base, this speed red 
is fully described in new literature available 
from THE FLINCHBAUGH CO., Dept. 34 
fork, Pa., or use INFORM-A-GRAM Key N 
34.5-V. 
COMPLETELY FINISHING HOLES TO 
CLOSE TOLERANCES, midget solid carbide 














jrinding wheels from .030” to 0.250 
been developed by the newly organized 
> Co. These small carbide wheels will 























bide reamers, b 
d_ tools, RAYMAC 
Cass Ave., Detroit, 
lor explanatory folder, or us¢ 
A-GRAM Key No. K45-V. 59, R i, Ind 
UNEXCELLED FOR GRINDING into grooves Key No. E69-V. 





ns. Request copies 











Raised Hub Disc wheels are showing lonc 
life on thousands of jobs. Flat surface anc 
j dg 


POLISHING nner to mee 


uction requiren 








stock sizes with list price are given in litera 
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three planes, the head incorporates positive fatigue as is improves accur 
locking devices which will hold the tool at For in connecti 


Y STATE 








le upon request from 
TING EDGE of taps, counterbores, end mills PRODUCTS CoO., Dept. 205, West 
milling cutters, and reamers can be done by ise INFC RM A-GRAM Key 
even inexperienced operators in only a few N \ 


minutes with the Cleveland Universal Index COMPLETELY ELIMINATING WRENCHES, 


educes operator 
acy and safety. 
with automatic 





metal of any hardness, includ s n drilling and tapping 

} . m 
t ana permit maximum cutting perat s natic handling 1S ex 
tapering of holes. : page, three lor booklet 


f NATCO machines and 


sapacilies and 


from NATIONAL 


JMPANY, INC., Dept. 
INFORM-A-GRAM 


the high pro 


ind corners, large radii and castings, Bayflex CONTINUOUSLY IMPROVING ITS LINE OF 


polishing, buffing and 


be used for grinding and the e k Hammond Machinery 
be used for cutting off. Standard I ssued their new Catalog 
“es 


vements. Abra 
119 
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sive belt machines, employing factory coated 
abrasive belts for grinding and finishing of 
metals, buffing, brushing and deburring ma- 
chines (air operated) are also described. 
Complete details on the above products and 
their cylindrical finishing machine are avail- 
able in Catalog No. 55 which will be sent 
upon request from HAMMOND MACHINERY 
BUILDERS, Dept. 95, 1631 Douglas Ave., 
Kalamazoo 54, Mich., or use INFORM-A-GRAM 
Key No. 95-V. 

CAST IN HIGH GRADE CAST IRON AND 
SEMI-STEEL, Tri-Parts Supply Co.'s fixture 
handles are submitted to a special tumbling 
process after gates and burrs ore ground off, 
leaving a smooth finished surface for painting 
or spraying with a minimum of hand work. 
Wheels, straight type with machined and 
dish type rims and six pointed Hand Knobs 
are of cast iron, sand blast finished and 
ground to rigid inspection. Price list and 
data are available from TRI-PARTS SUPPLY 
CO., Dept. 47, 1228 Racine St., Racine, Wis., 
or use INFORM-A-GRAM Key No. K47.5-V. 

PROVIDING VERTICAL ADJUSTMENT FOR 
BORING TOOLS in lathes, the Bokum Tool 
Holder is brought to a precision setting by a 
conveniently located screw and positively 
locked. All parts are made of heat treated 
alloy steel. A well-illustrated brochure is 
available upon request from the BOKUM 
TOOL CO., Dept. 43, 14775 Wildemere Ave., 
Detroit 21, Mich., or use INFORM-A-GRAM 
Key No. A43-V. 

SYMMETRICAL IN DESIGN, with operating 
hardles anc levers in positions that will 
appeal to the oparator for successful perform- 
ance, the Springfield precision lathe gives 
maximum production value. All features 
and dimensions are very liberal in order that 
the machine will perform on work normally 
considered too heavy for regular 20” lathes. 
Bulletin No. 159 gives detailed information on 
headstock, compound rest, tailstock, taper 
attachment, apron and carriage and _ spec- 
ifications. Write THE SPRINGFIELD MA- 
CHINE TOOL CO., Dept. 6-47, Sprinafield, 
Ohio, or use INFORM-A-GRAM Key No. 647-V. 

“DIE-LESS DUPLICATING” is a new indus- 
trial technique made possible by the extreme 
accuracy, adaptability and ease of operation 
of Di-Acro Precision Machine, bender, brakes 
and shears. Precision parts and pieces can 
be quickly fabricated by this practical system 
eliminating dies for experimental as well as 
quantity run duplicating operations. Complete 
information, table of operating capacities and 
data are available from O'NEIL-IRWIN MFG. 
CO., Dept. 20, Lake City, Minnesota, or use 
INFORM-A-GRAM Key No. 20-V. 

QUICK-ACTION VERNIER CALIPER, perfect 
tool for machine shop, garage, maintenance, 
or home workshop. Three tools in one; 





















































external and internal dimensions, exact 
thread measurements, and depth measure- 
ments. Made of stainless steel, machine 
divided and etched graduations with the 
same accuracy as on expensive precision 
calipers. Sizes and prices are listed in litera- 
ture available upon request from AMERICAN 
MEASURING INSTRUMENTS CORP., Dept. 
1-86, 240 West 40th St., New York, N. Y., or 
use INFORM-A-GRAM Key No. 186-V. 

RECOMMENDED FOR CUTTING ALUMI- 
NUM. magnesium, steel and even plastics, 
plywood and other non-metallic materials, 
Grobet’s new line of twin fluted countersinks 
produce an exceedingly smooth .and precise 
finish. Guaranteed against chatter marks 
with perfect chamfers free from ridges and 
scores. For complete information on these 
fast cutting precision tools write GROBET 
FILE CO., Dept. 7-05, 421 Canal St., New 
York 13, N. Y., or use INFORM-A-GRAM 
Key No. 705-V. 

CLOSE TOLERANCE AND FINE SURFACE 
FINISH production problems can be success- 
fully solved by Sunnen honing stones, man- 
dreis, honing heads and accessories. New 
mandrels and stone types are now available 
for a variety of honing jobs, while diameter 
ranges and honing depths have been extend 
ed in the various mandrel types. Supply 
catalog No. X-SP5050 contains complete infor- 
mation on industrial honing accessories with 
a concise guide for selection of the necessary 
parts for any particular honing job and an 
Interlocking Part numbering system. Write 
to SUNNEN PRODUCTS CoO., Dept. 5-83, 7947 
Manchester Ave., St. Louis 17, Mo., or use 
INFORM-A-GRAM Key No. 583-V. 

SELF-INDEXING ENCO HEXTURRET, de- 
signed for heavy as well as normal work, 
provides a wide range of uses for operations 
generally done with the hex turret on a 
turret lathe or screw machine. Double heavy 
duty gibs maintain constant accuracy, even 
after long usage. Catalog ‘30 Models’’ de- 
scribes Enco Lathe Turrets for bench, engine, 
turret lathes and screw machine. Write to 
ENCO MFG. CO., Dept. 30, 4522-24 W. Fuller- 
ton Ave., Chicago 39, Ill., or use INFORM- 
A-GRAM Key No. B30-V. 

RAPIDLY AND EASILY PRODUCING the 
high polish and precision flat plane necessary 
for sliding and rotating parts, air and liquid 
tight seals, flat surfaces of plastic molds, etc., 
the Spitfire Flat Lapping Machine can obtain 
a surface finish as fine as 2 rms micro-inches. 
Single pieces usually require no _ holders, 
chucks, or collets, but are held on the re- 
volving lapping plate by the operator who 
also directs the motion. For more complete 
information, write to SPITFIRE TOOLS, INC., 
Dept. 98, 2933 Pulaski Rd., Chicago 41, Ill., or 
use INFORM-A-GRAM Key No. E98-V. 
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COST-CUTTERS (free) 


Case histories on new ways of lowering 
production costs, improving design and in- 
creasing output on all kinds of metal 
products: fenders; DDT ‘bombs’; cabinets; 
oil tanks; signs; refrigerators; wagon wheels; 
truck trailers; bearing cups; switch bulbs; 
door frames; window sash; stoves; hoods; 
wrenches; smoking pipes . . . 

Write for the monthly 
WELDING PICTORIAL 


today on your company 


: Lew  _—_ietterhead. 
PROGRESSIVE )ylier Co 


3050 E. Outer Drive, Detroit 12, Mich. 


MIRROR FINISHES 


i Minutes srstead of Hours 









On Tungsten Carbide, Tool Steels. 
Special Steels, Chrome, etc. 





Laboratory Graded 


Pure Diamond Powders and 
Diamond LAPPING COMPOUND 


Produces super-finishes and pol- 
ishes down to less than a MICRO- 
INCH with INCREDIBLE SPEED. 


Write us your lapping problems. 
No obligation. 


. ACE ABRASIVE LABORATORIES 


PRUCE STREET «¢ NEW YORK 7,N 

















j CLEMSON | 





oe right | line 


= Gita blade 


The Star line is the right line because 
it’s really complete. At your Star supplier 
you'll find a blade for every job a hack 
saw or band saw can do. In addition, 
you'll get the right blade because your 
Star supplier is backed by a complete line 
of blades that have proved faster, longer 
wearing, in cutting metals, plastics, and 
other non-metallics. See your Star sup- 
plier — he has che right line, the right 
saw for you. It's Star. 

This booklet is packed with ati §| 
facts on saw selection, use, care ae 
— prices, too. Get your copy . 
from your Star supplier . . free. 







(Far 


Sold only through 
recognized distributors 





ee SAOS,, Inc, Middletown, WY 


ower hock so 
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FIFTEEN DIFFERENT ACCURATE TIME- 
SAVING APPLICATIONS of the Lassy V-Block 


Angle Iron are illustrated and discussed in 
the recently issued Lassy brochure. Scientifi- 
cally designed, this tool can replace many 
special custom made jigs and fixtures. Along 
with its versatile accessories, it is carefully 
encased in a sturdy mahogany case for per 
fect protection. Get the new literature upon 
request from LASSY TOOL CO., Dept. 22 
Plainville, Conn., or use INFORM-A-GRAM 
Key No. D22-V. 

FILLING THE NEED FOR AN INEXPENSIVE 
COLLET to cover si eS ust d only occasionally 
the new line of prec ision draw-in brass collets 
announced by South Bend Lathe Works have 
many practical features. Rendering good 














service, these ts can be rebored to a 
larger diameter when worn and can be ma 
chined for holding tapers or irregular shapes. 
Though designed for use South Bend 
Lathes, thes« ollets are able in four 
styles and may be used with any machine 
they fit. Com information and specifica 
tions are in Bulletin 83, available from SOUTH 
BEND LATHE 


WORKS, Dept. 5-64, 391 E. 

Madison St., South Bend 

INFORM-A-GRAM Key No 
WITH ONE SET OF INTERCHANGEABLE 

PARTS and a Hovis Master Die, the production 


of any size washer up to the capacity of the 


22, Ind r use 
564-V 


die is quickly and easily possible. Availabl 
in five sizes, the Master Die and its matching 
set of parts are clearly discussed in literature 


which will be sent upon request 
SCREWLOCK CoO., Dept. 1-35, 81 
Mile Rd., Van Dyke, Mich r usé 
A-GRAM er No. 135-V. 
WELDING PROCEDURES FOR REPAIRING 
HIGH SPEED STEEL CUTTING TOOLS, fo: 
compositely fabricating cutting tools, and for 
creating cutting ing and bearing sur 


HOVIS 
» Nine 
INFORM 





















faces are all carefully outlined in new litera 
ture covering Eurexa No. 2 High Speed Steel 
Welding Rods. Well illustrated and giving 
the physical properties, heat treatment and 
uses of Eureka No. 2, the available brochure 
may be requested from WELDING EQUIPMENT 
& SUPPLY CO., Dept. 5-80, 223 Leib St., 
Detroit 7, Mich., or use INFORM-A-GRAM 
Key No. 580-V. 

RECENTLY ADDED TO THE LINE of low- 
temperature welding and brazing alloys and 
fluxes carried by All-State are two new types 
of nickel-silver welding rods. One of these 
is especially recommended for production and 
fabrication of light steel and nickel alloy 
sections and for low-temperature welding of 
stainless steel, copper-nickel and nickel; 
the other is to be used wherever resistance 
to frictional wear is desired and for work on 
worn or broken parts. Get further details 
about these new rods from ALL-STATE WELD 
ING ALLOYS CO., Dept. 66, 96 West Post Rd. 
White Plains, N. Y., or use INFORM-A-GRAM 
Key No. K66-V. 

CAPABLE OF FORMING ANY ANGLE, i: 
addition to many inside and outside radii, 
the Gem-Flex wheel and tool dressing fixture 
1lso can handle drilling and light milling 
work easily. Only needing to know how to 
read dials, even an inexperienced operator 
can duplicate tool forms exactly while he is 
stepping up job efficiency, speed and quality 
with this versatile tool. Get literature, includ 
ing photographs of the Gem-Flex at work, 
from ALLIED MACHINISTS OF WALTHAM 


steel, 





Dept. 67, 6 Water St., Waltham, Mass., or use 
INFORM-A-GRAM Key No. K67-V. 
WHEREVER “SHOCK PROOF” ROTARY 


POWER IS NEEDED, where constant stopping 
ind starting, braking or reversals of rotation 
1re encountered, Hydraulic Drive is the 
iynswer. The Denison Engineering Co. has a 
new improved line of fluid motors which are 
fully illustrated in catalog FM-1-l1. Denison 
high pressure, high volume Hydroilic pumps 
f the 3500 series are discussed in bulletin 
24, available from the DENISON ENGINEER 
NG CO., Dept. 2- 
bus 16, Ohio, or 
No. 260-V. 
PREFABRICATED HIGH-CARBON TOOL 
STEEL from 1/64” to 1” and in widths of 
4” to 10”, Marshall steel is precision ground 
to plus or minus .001”. For volume tool, ma 
shine or special requirements, Marshall steel 
is three steps closer to the finished product 
with big savings. Price and size lists are 
1vailable by writing MARSHALL STEEL 
Dept. 41, 228 N. LaSalle St., Chicago, Ill., or 
use INFORM-A-GRAM Key No. K41-V. 

TEN FEATURES OF ADVANCED DESIGN 
that make the Johnson metal cutting band 
iccurate, and efficient, are listed 








, 1197 Dublin Rd., Colum 
use INFORM-A-GRAM Key 
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The A to Z of modern 
punch and diemaking 


Send for 7 days’ 
FREE 


examination copy 


234 pages * 254 illus. $5.00 


You will find this new book excellent for ap- 
prentice training, valuable for reference. It 
explains in full detail each step in the design 
and construction of all types of dies and 
punches for fabricating sheet metal. Includes 
much new information, not heretofore pub- 
lished, on methods and materials. 


Write today for your copy of SIMPLIFIED 
PUNCH AND DIEMAKING by Walker and 
Taylor. You may return it within 7 days if 
not satisfied. 


The Macmillan Co., 60 Sth Ave., New York 11 














SON 


Hews 


11” Swing, 1%” \ Sil 
Hole Thru Spindle, 
1” Collet Capacity, 56” Bed, 1 8 8 Spindle 
Speeds, double V- Belt underneath Mo- 
tor drive. (1 hp. motor recommended.) 


Write for TRB-S-56 Bulletin 


SHELDON MAG INE CO. In 


4236 N KNOX AVE HIC AGO 
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PRECISION RAM TYPE NO. 7-B 


VERTICAL UNIVERSAL 


MILLING MACHINE 


@ Easy to operate 
@ One set up 
® All angles 


quickly obtained 


e Four Sizes 
e Four Types 


e Adaptable to all 
Milling Machines 


For further information 
write Dept. M 
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in a folder issued by Johnson Mfg. Corp. A 
low cost machine that does most of the cut- 
off work done on high cost equipment. 
General specifications are also given. Copies 
may be requested from JOHNSON MFG. 
CORP., Dept. 6-48, Albion, Mich., or use 
INFORM-A-GRAM Key No. 648-V. 


SUITED TO A WIDE RANGE OF WORK: 
blanking, forming, perforating, drawing and 
many others, the U. S. No. 1 punch press has 
many features which greatly increases its 
general use and utility. All steel frame, 
bronze bearings throughout and sliding key 
clutch of tough alloy steel are among some 
features listed in literature available from 
U. S. PRESS & TOOL CORP., Dept. 60, 
Chicago, Ill., or use INFORM-A-GRAM Key 
No. K60-V. 

A NEW METHOD OF HOLDING AND 
POSITIONING bench work allows complete 
accessibility to the workpiece. Floating Ball 
Hydraulic ‘“Powrarm” has finger tip control 
with a large ball bearing permitting the 
work to be turned to any position or angle 
desired. Specifications of various models and 
attachments to suit a particular need are 
available from THE GARFIELD ENGINEERING 
CORP., Dept. 62, Kansas City 6, Mo., or use 
INFORM-A-GRAM Key No. H62-V. 


A MODERN SKIN-TIGHT PROTECTIVE 
COATING, Plastic Seal, which is adaptable 
for product packaging, insures against rust, 
corrosion and physical damage. Plastic Seal 
will not break or crack, can be applied by 
merely dipping into molten material and re- 
moving almost instantly. To remove, simply 
slit and peel. Send for further details to 
PROGRESSIVE SYSTEMS, INC., Dept. 62, 2534 
Elston Ave., Chicago, Ill., or use INFORM-A- 
GRAM Key No. K62-V. 


OPERATING 50 TO 60 PERCENT FASTER 
than regular drills, Willey’s solid carbide 
drills in addition, hold their size and cutting 
edge many times as long, increasing pro- 
duction and lowering down time. Send for 
folder containing specifications and prices on 
straight shank drills. Write WILLEY’S CAR- 
BIDE TOOL CO., Dept. 5-51, 1342 W. Vernor 
Highway, Detroit 1, Mich., or use INFORM- 
A-GRAM Key No. 551-V. 


BROACHING NEWS FROM COLONIAL 
BROACH CO. brings news of a new broach 
sharpener which features making the job 
easier for the operator; a dual ram machine 
which completely machines the big ends of 
automobile connecting rods; and an air 
operated eccentric fixture which simplifies 
broaching of steering knuckles. For detailed 
information write COLONIAL BROACH CO., 
Dept. 26, P.O. Box 37, Harper Station, Detroit 
13, Mich., or use INFORM-A-GRAM Key 
No. 26-V. 
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AGAIN AVAILABLE FOR GENERAL USAGE, 
Swedish Gage Co. precision micrometers 
announce their postwar return in a new, 
well-illustrated catalog. Discussing their hard- 
ened, ground and lapped lead screw, three 
definite guaranteed ranges of accuracy and 
positive spindle lock, the catalog also gives 
specifications and price lists. A section is 
devoted to other Swedish Gage _ precision 
products. Request this catalog from SWEDISH 
GAGE CO., Dept. 85, 8900 Alpine Ave., 
Detroit 4, Mich., or use INFORM-A-GRAM 
Key No. B85-V. 

WAYS TO SAVE TIME AND STORAGE 
SPACE with pallet load construction and 
pallet lift trucks are discussed in new Lyon- 
Raymond literature. Available for Single- or 
Double-face pallets, these hydraulically oper- 
ated trucks give easy, smooth handling, 
through finger-tip control. Clear diagrams of 
the truck and a suggested type of pallet are 
included in Bulletin 220 available from LYON- 
RAYMOND CORP., Dept. 3-74, Greene, N. Y., 
or use INFORM-A-GRAM Key No. 374-V. 

BUILT ESPECIALLY FOR INDUSTRIES RE- 
QUIRING PRECISION PRODUCTION of small 
holes in parts of miniature dimensions, the 
Hamilton “A M” Super Sensitive Drilling 
Machine is rugged, accurate and _super- 
sensitive. Simply constructed and economically 
maintained, this machine will accurately 
keep to the same production load (within its 
own size limitations of 16” x 7” x 25”) as 
larger machines. Get full specifications and 
details in literature available from HAMILTON 
TOOL CO., Dept. 61, 9th St. & Hanover 
Hamilton, Ohio, or use INFORM-A-GRAM 
Key No. G61-V. 

ONLY THREE MOVING PARTS, each easily 
accessible for servicing, make the Air-O-Chek 
air gun leak-proof, and operated by only a 
slight pressure between the thumb and 
finger. Shutting off positively upon release, 
the Air-O-Chek patented device employs an 
enclosed lever connected to the valve by a 
ball and socket joint. Full details, including 
‘omplete illustrated listing of six air-gun 
models and attachments, may be requested 
from AIR-WAY PUMP & EQUIPMENT CO. 
Dept. 12, 569 W. Van Buren St., Chicago, IIl., 
or use INFORM-A-GRAM Key No. F12-V. 

A DEPENDABLE, LOW-PRICED UNIT for 
the application of powdered Colmonoy alloys 
the new Spraywelder assures perfect results 
from the exclusive Colmonoy Sprayweld 
process. This process combines the advan- 
tages of both welding and metallizing practice 
to render a surface that is dense, hard wear- 
ing, corrosion resistant and completely bond- 
ed to the base metal. Complete details, illus- 
trations and explanations of the Colmonoy 
Sprayweld Process and equipment are care- 
fully given in new literature which may be 
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ARMSTRONG 


DROP FORGED “C” CLAMPS 


For “C” Clamps that never 
spread, that never spring or 
foosen....for unequal- 
led stiffness, strength, 
and holding power.... 
for years of de- 
pendable service, 
for the finest 
clamps made, 
specify ARM- 













STRONG 
Clamps. 

Specify ARM- 
STRONG “Cc” 
Clamps for high- 
est quality, improved designs for 
handier, stronger, drop forged, 
heat treated “C’ Clamps with 
special analysis steel screws. 


ARMSTRONG BROS. TOOL CO. 
“The Tool Holder People”’ 
340 N. Francisco Ave. Chicago 12, U.S.A. 
Eastern Whse. and Sales: 
199 Lafayette St., New York 12, N. Y. 
Pacific Coast Whse. and Sales Office: 
1275 Mission St., San Francisco 3, Calif. 


“co” 





On metal, wood, 
glass, plastics 


A WHOLE SHOPFULL 
OF TOOLS IN ONE 


Machinist-craftsmen find 


; Complete 
it unsurpassed for grind- wit 


h3s 
ing, drilling, routing. accessories 
carving, sanding, pol- 
ishing and 9,994 other 
uses. Precision-en- 
gineered, AC-DC, with 
more exclusive features 
than any other tool. | 





in ed 
steel case 


$9950 


1.75 value 
if purchased 
separately 


CAS ¢ 4) Electri-Craft Tool Kit 


CASCO PRODUCTS CORPORATION + BRIDGEPORT 2, CONN. 
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Mere threaded pieces per 
tap>More resistance te 
wear between sharpenings 
* Greater accuracy» Longer 
lifes Consistently higher 
producticn at less cost * 
Reduce Your Cost per Tapped Hole 





HY-PRO High Speed 
Ground Thread Taps will usu- 
ally produce at least SIX 
TIMES AS MANY HOLES 
as a cut thread tap! In addi- 
tion, the greater accuracy of 
these precision taps hold thread 
tolerances to extremely close 
limits, thereby effecting tighter, 
stronger, vibration-resisting 
fastenings. 

Hold down costs and in- 
crease production by putting 
HY-PRO taps on the job. 
Profit-proved under the tough- 
est shop conditions, these 
rugged threading tools will 
pay their way in your tapping 
operations. 


PROMPT DELIVERY 


Many special as well as 
standard taps in stock 


COMMERCIAL 
PRECISION 
SPECIAL 
GROUND THREAD TAPS 


Send for Catalog & Threading 
Manual on company letterhead 


HY-PRO TOOL CO. 


New Bedford. Mass..U.S.A. 
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secured by writing WALL COLMONOY CORP., 


Dept. 8-49, Fisher Bldg., Detroit, Mich., or use 
INFORM-A-GRAM Key No. 849-V. 
BY ADDING A SINGLE JIG LID and a vise 


jaw, the new Universal Combination Vise can 
serve equally well for both milling and 
drilling operations, enabling up to 60 percent 
cut in the usual overall cost. Locked and un- 
locked by a single stroke of the arm, this 














vise is precision made for accurate, easy 
operation. Get new dé criptive literature 
from DOWNING ENGINEERING CO., Dept. 
64, 4005 Smithville Rd. Dayt n, Ohio, or use 


INFORM-A-GRAM Key No. K64-V. 
COMBINING AIR GAUGING WITH HY- 
DRAULIC POWER CONTROLS, the new Mon- 
arch Type ‘’B” Air-Tracer turning machine is 
so sensitive that contours of mandrels 
punches, dies, spinning chucks, valves, etc. 
respond within a limit of tenths. All details 
about this new machine, along with the 
story of lathes during the past 30 years, case 
histories of special jobs handled by Monarch 
machines, and unique Monarch methods are 


reviewed in the well-illustrated booklet ‘'Turn- 
O-Gram, No. 6,” now _ obtainable from 
MONARCH MACHINE TOOL CO., Dept. 5-38 
Sidney 1, Ohio, or use INFORM-A-GRAM Key 
No. 538-V. 


DEEP HOLE DRILLING OF OIL HOLES in 
Diesel engine connecting r ds Pe erformed on 
the new Barnes horizontal drill ling machine 
is described in Perf 


ormance D ata Sheet No. 
15. By the use of two spindles, two connect- 
ing rods are gun d with %” oil holes 





through their length, ry 18 minutes. This 
No. 420 Horizontal Drilling Machine is built 
in various sizes of 4-foot, 8-foot, 10-foot and 
12-foot stroke. Copies of this performance 
data sheet are available mes request from 
the W. F. & JOHN BARNES CO., Dept. 80 
345 §S. Water St., Rockford, Ill., or use 
INFORM-A-GRAM Key No. 80-V. 

ALWAYS FREE FROM WARPING, rust, and 
bumps, Rahn Black Granite Surface Plates 
guarantee to .0C005” surface accuracy and 
assure smooth action in moving instruments. 
Eliminating costly errors and production de- 
lays, these surface plates come in “Regular” 
and "Super" styles. They are fully explained 
in illustrated literature with price list now 
available on request from RAHN GRANITE 
SURFACE PLATE CO., Dept. 63, 1149 Platt 
Circle, Dayton 7, Ohi or use INFORM-A 
GRAM Key No. K63-V. 

A COMPLETE LIST OF STANDARD STOCK 
TOOLS made of high grade speed steel, 
with deductible discounts for various amounts 
of purchases, is given in a new folder 
issued by David A. Coleman & Co. A 
dimension table of metal slitting saws, milling 
cutters and end-mills, tool bits, gear cutters 
and other tools is shown. Write to DAVID 
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A. COLEMAN & CO., Dept. 


58, 5908 W. 
Chicago Ave., Chicago 51, Ill., or use 
INFORM-A-GRAM Key No. K58-V. 

SEEING WITH SAFETY with eye protection 
products made by Surty Mfg. Co. Shields for 
the machine made of super-bonded glass in 
various sizes are ideal for precision grinding 
or where worker has deficient sight. See-Saf 
plastic windows also give complete. protec 
tion, can be fashioned to size and shaped tc 
suit special jobs. Complete information is 
1vailable upon request from THE SURTY 
MFG. CO., INC., Dept. 57, 4141 W. Kinzie St. 
Chicago 24, Ill., or use INFORM-A-GRAM Key 
No. K57-V. 

FOR HIGH PRECISION ON A HIGH PRO. 
DUCTION BASIS the Norton Company has four 
C-type cylindrical grinders to meet various re 


quirements. The 4” type C machine, avail 
able in 12” and 18” lengths, for small work 
up to 2” in diameter; 6” type C for small center 


type operations in small or large quantities; 
10” type C lent for work such as large 
shafts and various « .e@ parts; and the 
large 14” and 16” type C grinders. For full 
specifications write to NORTON CoO., Dept. 
5-45, Worcester, Mass., or use INFORM-A 
GRAM Key No. 545-V. 

HIGH PRODUCTION CENTER DRILLING 
MACHINE is described and illustrated in a 
two-color four-page bulletin, DCD-1, issued by 
Detroit Tap and Tool Co. Single lever control 
for complete centering operation, automatic 
positioning, clamping, and releasing mecha 
nisms are discussed in detail. Illustrations and 
specifications are included. Write for bulletin 
DCD-1 on company letterhead to DETROIT 
TAP AND TOOL CO., Dept. 1-34, 8432 Butler 
Ave., Detroit 11, Mich., or use INFORM-A 
GRAM Key No. 134-V. 

“KEEP YOUR OIL CLEAN” is the subject of 
a new four-page, two-color pamphlet describ- 
ing Greer Hydraulics, Inc. full line of micronic 
filters. Importance of oil cleanliness and the 
hazards of contaminated oil are discussed. 
For a free copy of ‘his descriptive pamphlet, 
write on company letterhead to GREER HY- 
DRAULICS, INC., Dept. 55, 454 Eighteenth St., 
Brooklyn 15, N. Y., or use INFORM-A-GRAM 
Key No. K55-V. 

A NEW RANGE OF SOLDERING APPLICA- 
TIONS for aluminum work, recently announced 
by All-State Welding Alloys Co., allows a 
still lower-temperature rub-on solder to be 
applied without flux. Alloy "All-State No. 39’ 
aluminum solder rod is excellent for repairing 
cracks in aluminum cylinder heads and for 
filling in surface defects where high tempera- 
tures must be avoided. Address inquiries tc 
ALL-STATE WELDING ALLOYS CO., INC., 


Dept. 56, 96 West Post Rd., White Plains, 
N. Y., or use INFORM-A-GRAM Key No. 
K56-V. 
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11 HOLES DRILLED 


3 DIFFERENT SIZES 


and 2 HOLES 
TAPPED 


IN 
25 SECONDS 


ON ONE PRESS 


SLASH COSTS 
WITH 


QUADRILL and 
QUAD-TAPPER 











Speed Up 
Drilling 
and 
Tapping 
Operations 








% You, too, can offset higher wages 
by getting production costs down! 
Let QUADRILL (4 position drill head) 
and QUAD-TAPPER cut your manu- 
facturing costs. Quick as a flash, 
operator indexes from one size drill 
or tap to another. No loss of produc- 
tive time. No need to move part from 
one station to another. Write today 
for literature and prices. 


Cag 


en* 
DRILLET CORPORATION 
1743 N. Winchester Ave., Chicago. 22, Ill 
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Chilling Water or 
Liquids With Accurate 
Control of Temperature 





Regardless of variation in coming load or 
intermittent operation, the new Niagara 
Liquid Cooler holds the delivered tempera- 
ture accurately. Delivers fresh water at 33 
F. constantly without danger of freezing 
damage and produces lower temperatures 
accurately in non-freezing chemical liquids 
and solution. 


Capacity range is from 24 to 465 G.P.M. 
High capacity and fast chilling are provided 
in extremely compact space. Cooler is re- 
liable and easy to maintain; all parts acces- 
sible for cleaning; insulation easily applied; 
operation is economical of power and 
refrigeration. 


Write for Bulletin No. 100-TD. 


NIAGARA BLOWER COMPANY 


Over 30 Years of Service in Industrial Air 
Engineering 


405 Lexington Ave. New York 17,N. Y. 
Field Engineering Offices in Principal Cities 


AIR ENGINEERING EQUIPMENT 

















To save time in Tool Design | 
you can now , 


Standard =) 
LEGS AND BUTTONS 


IGS AND FIXTURES, 











This latest jig accessory development 


Saves—Drafting Time 
Machine Time 
Skilled Man Hours 


A supply of hardened, precision 
ground, hard chrome-plated LEGS 
and BUTTONS are available for use 
in your tool room. These standard | 
LEGS and BUTTONS with faces | 
grooved for chip clearance and to 
reduce surface friction, will assure 
accuracy save time—save cost-ex- 
pedite engineering standardization 
in tool room practice. 

Write today for full scale dimen- | 
sional print and prices. Quantity 
discounts on request. 


L. C. KENNEY COMPANY 


5909 SOUTH WESTERN AVENUE 


CHICAGO 36, ILLINOIS 
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1260 W. FOURTH 8ST 





The Original Oil Hardening, 
Non-Deforming High 
Carbon-High Chrome Steel 














Outstanding in its class! Your best 
steel for mass production dies. Pos- 
sesses high resistance to abrasion, 
non-deforming, uniform hardness 
penetration to center of tool. Keeps 
a keen edge longer than most other 
tool steels. Ideal for slitting cutters. 
FURNISHED IN BILLETS, BAe STOCK 
AND DRILL RO 
BULLETIN ON omener 


DARWIN & MILNER Ine. 


highest grade tool steels 


CLEVELAND 13, OHIO 





SURI 
PARALLELISM AND 
High FINISH 


G. CO 
he BAUMBACH MF 1cAGO - iu. 
AV’ 


1814S. s. KILBOURN 
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SHOP AIDS 





For You 
And Your Job 





Use our postage-free Inform-a-Gram for your requests. 


TECHNICAL DATA ON SPRINGS, of par- 
ticular interest to all engineers and designers, 
is published by the Accurate Spring Mfg. Co., 
in the third edition of their ‘Handbook of 
Technical Data on Springs.” Concise data on 
such subjects as design formulation, load 
deflection, proper methods of specifying 
springs and helpful short cuts for making 
spring calculations are presented in this 
36-page handbook. Copies may be obtained 
free of charge by writing Accurate Spring 
Mfg. Co., Dept. 65, 3811 W. Lake St., Chicago 
24, Ill., or use INFORM-A-GRAM Key No 
K65-V. 

THE TREMENDOUS DEMAND FOR TECH- 
NICAL INFORMATION ON ALUMINUM 
ALLOYS has prompted the Reynolds Metals 
Company to publish a 248-page book featuring 
106 tables of technical data. A brief history 
f aluminum is followed by discussions on: 
alloy tempers; physical properties in which 
detailed data is presented on chemical, phys- 
ical and mechanical properties of high purity 
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products into: sheet 










ang 








ir poo chemical compositions, 
sroperties, values of den- 


expansion, thermal and 


conductivity, annealing and _ heat- 

wrought, sand casting, 
casting, and die-casting 
sections make up the book 


of color indexing mill 


and plate, and extruded 
rol] formed shapes; tubing and pipe; 
rod and bar; forging stock; ingot metal; 
ind press forgings. 


1 


Copies of this book may 
e ore direc +t from Reynolds Metals Co., 


Third St., Louisville 1, 


1 or further information may 
> a the 
ur INFORM-A-GRAM Key No. K64-V. 

FREE MACHINING QUALITY is a novel 


company or by using 


a new die steel pro- 


Vemneactbume- Alloys Steel Company. 


hine as readily when 


300 Brinell as other steels used 
surpose in their annealed state. 
formerly used in the annealed 


high costs of finishing 


} 


thus be replaced with a 


etter capable of re 
of chilled metal 
ards. A new bulletin 


issued describing “Speed 
giving pertinent informatio 
composition and heat treatment. 
I _maile d on request from 
teel Co., Dept. 71, Latrobe, 
Ol INF ORM.A-GRAM Key No. 71-V. 
INFORMATION ON STAINLESS STEEL has 
the Crucible Steel Co. of 
and is now available in folder form 
teristics of Rezistal Stainless 
is tabulated under the head 


physical properties; 


heat treatment; average 


heat resistance; hard 
These headings are 


sub-headings to cover all 
Cruc ible’s stainless steel. 


will be sent on request 

company of America, 
ton Ave., New York 17, 
{-A-GRAM Key No. 256-V. 
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THIS FIVE-IN-ONE TOOL IS 


THE HANDY MAN 


OF THE SHOP 





HEINRICH NO. 5 


HANDNIB 


e OUTSIDE NIBBLER e SHEAR 
e INSIDE NIBBLER e PUNCH 
e ROD CUTTER 


@ Imagine! One tool that can be 
used five different ways. This most 
versatile of the Heinrich line is 
Heavy Duty Handnib No. 5. It’s a 
toolmaker’s delight, for it elimi- 
nates hours of tedious hand-work in 
making templates and trial blanks 
of any shape desired. In addition 
to its nibbling (ouside and inside) 
and shearing of steel up to 3/ 16” 
thick, the No. 5 Handnib punches 
up to 14” holes through 1" stock 
and cuts : drill rods or note stock 
up to 3,” diameter. Write today 
for folder giving full details on 
this and other Handnib models. 

















INSTRUMENT 
TAPPER 


(SUPER-SENSITIVE) 


The Hamilton Super-Sensitive Tap- 
ping Machine is designed for the 
precision industries. Tapping capacity, 
from the smallest and finest tap to 
10-32 inclusive. 


This machine has every wanted 
feature. Ease of operation. Height 
adjustable table. Adjustable stops. 
Ample clearances and travel. Silent 
and clean in operation. 


Patented power transmission per- 
mits centering of tap without cutting 
and tapping to the very bottom of 
blind holes without tap breakage. 


Our Bulletin T-47 gives the story 
and specifications complete. Write 
for it. 





Hamilton 





NATIONAL MACHINE TOOL CO. 


DEPT. 137-c ® RACINE, WISCONSIN 





TOOL COMPANY 


* HAMILTON * OHIO « 
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on your drills, reamers, 
milling cutters, lathe tools, etc. 


..and duplicate them at will! 





optical protractor for measuring 
exact angles on cutting tool edges. 


@ Assures new-tool efficiency 
on re-grinds. 


e@ Makes duplication of angles 
easy. 


@ Checks for centering accu- 
racy on cutting lips. 


@ Quick inspection of tools 
without removing from machine 
or grinder. 


on a a aan mp an on en on an NO 
| SbCE FOLDER eae 


' Sent upon inquiry. A: 


Write for your copy! 


tHE BENTON co 


Dep. T 3515. LA BREA AVE., 
LOS ANGELES 36, CALIF. 








MANUFACTURERS OF OPTI-TOOLS 


The precision 


Laid 
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JOHNSON 
ALU NF: 


TURN THE HEAT ON 
HEAT-TREATING COSTS 


CUT WASTED TIME 


with JOHNSON Hi-Speed No. 130A 






























For quick, accu- 
rate heat-treating 
high speed steels, 
dies and tools. 
Gets the job done 
before conven- 
tional furnace 
heats up. Saves 
gas. Counterbal- 
anced door opens 
upwards. Firebox 
7™ x 13 x 16%. 
Complete’ with 
Carbofrax Hearth, 
GE Motor and 
Johnson Blower. 










F.O.B. 
Factory 





i- Burner for temperatures 
F. 


1400-2350 $295.00 
6-Burner for temperatures 
1800-2400° F. $325.00 








FREE CATALOG ... SEND COUPON 


JOHNSON GAS APPLIANCE CO. 
575 E Ave. N. W., Cedar Rapids, lowa 


*e Name 
; Address 


a em 





Zone ____State. 











(CONTINUED FROM PAGE 77) 
Another group of materials has been 
developed, which while not plaster, may 
have a useful place. These are the flex- 
ible pattern materials. These occur in 


Fig. 31. Pouring the plaster mix and a com- 
pleted plaster mold. To facilitate parting the 
plaster from the pattern and to insure that the 
final casting has a good finish, the surface finish 
of the metal master pattery must be of very 


high quality. 








Fig. 32. Completed plaster molds. The process 
must be carefully timed and manipulated from 
the mixing of the dry plaster ingredients to the 
removal of the mold from the calcining furnace. 
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Fig. 30. The most advanced practices tn plaster 
molding, metal casting in plaster molds, are 
employed in the precision casting of aluminum 
and bronze. Here the sruface of a metal master 
pattern is being spray treated preparatory to 
the pouring of the plaster mix. 


two main groups, i. e., castable flexible 
plastics and castable alginates. In each 
case the purpose is to produce a pattern 
by casting which is stable enough so 
that plaster may be cast around it and 
yet flexible enough so that the pattern 
may be withdrawn when the p.aster has 
set. The reason for the development of 
such a material is obvious. With such 2» 
material, a part may be molded without 
regard to draft. However, in the present 
state of development, these mater’als 
leave much to be desired, especially if 
thin sections are to be cast. 





Patent No. 


Concentricity 
2408503 i 


in low 
10,000ths 










NO MORE 


—_waencnes 






NO wont ~ 
DRAWBARS 











OR 
AUXILIARY ; 
Equipment | CLUTCH 


SELF LOCKING 
INSTANT UNLOADING, 








NEW 
AMAZING 

MACHINING 
TECHNIQUE 


YOUNG PRECISION EXPANDING MANDRELS 
For Production or Inspection 
Curtiss-Wright Corporation ranks our product with 
TH best tools. Cleveland Graphite Bronze 
leading bearing manufacturer, states new 


Company, 
plus substantial production 


high accuracy reacheo, 
boosts. 
Roughly sketch desired mandrel into your 
part print and forward for quotes. 


YOUNG ARBOR CO. . PH. YE.-9784 
3257 Bradford Rd. Cleveland Hts. 18, Ohie 
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In summarizing this brief outline of 
plaster molding, it may be said that 
with present materials and carefully 
developed techniques, a large variety of 
such precision castings are already be- 
ing made which have replaced other 
methods of manufacture at considerable 
savings. Due to the development of low 
density meta! casting plasters, plaster 
molds may now economically compete 
with sand casting particularly where the 
sand casting must be machined. 

The greatest handicap to the present 
process is in the long curing time and 
non-reusability of the plaster. However, 
work is being done to decrease the cur- 
ing time from hours to minutes with 
plastic binders and also to make possible 
a reprocessing of the plaster for use 
over again. 

Due to the low cost of the tools in- 
volved and the true precision which may 
be achieved, this process is ideal where 
shape and configuration do not permit 
die casting and where a limited number 
of experimental or developmental parts 
are needed. 

As new materials are made available 


A 
FEATURE 
OF THE 
KALAMAZOO * 
Metal Cutting ' 
BAND SAW 





to compensate for weakening of spring. 
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The adaptability of the Kalamazoo Metal Cutting Band Saw 
to all types of cut-off jobs is truly amazing. : 
hard metals—or soft metals can all be cut rapidly and accurately—as there is an 
instant adjustment to provide the correct saw blade pressure. 





Fig. 33. Positioning cores in a plaster mold. 
1s in older foundry practices, the use of cores 
in plaster molds serves to control internal shapes, 
lessens the weight of the cast product and reduces 
to a minimum the amount of metal removed in 
any final machining operations. 


an increasing number of production 
applications will be found for. this 
method. 
Combined Methods 

Although each individual precision 
casting method offers merits which can 
be of value to the automotive industry, 
a combination of two or more of these 








Heavy bars—tubing— 


A lever-operated cam having five positions is within easy reach to quickly adjust 
the spring tension to the job. Four holes are also provided to change cam location 


Ask your dealer or write direct for complete information. 


MACHINE TOOL DIVISION 
KALAMAZOO TANK & SILO CO., Kalamazoo 16, Mich. 
in Canada — BRIDGE MACHINERY CO., Montreal 


Kalamazoo Metal Gting Band Saw 












Fig. 34. 
casting the metal in the plaster molds. The 
tilt of the mold during the pouring assists the 
gravity flow of the metal to the furthermost 
portions of the cavity. 


The final operation of pouring or 


can frequently be of optimum utility. 
Particularly is this so when the pro- 

duction advantages of the die casting or 

permanent mold casting method can be 


Northern Tool and Die Company « 





combined with the design advantages 
inherent in the investment or plaster 
molding method. 

Such combinations found widespread 
use during the war in the manufacture 
of superchargers, both shrouded and 
plain, and similar parts for the aircraft 
industry. In general, the method is to 
make a die or permanent mold and in- 
sert a ceramic or plaster core after 
which the cast is made in the conven- 
tional manner, casting either statically, 
centrifugally or under pressure. 

With some designs it is difficult or 
impossible to make the plaster core in 
one piece due to back draft in which 
case the core may be broken down into 
castable units and assembled into the 
permanent mold. In the past, sand has 
been used for the core material but it 
did not permit the desired dimensional 
tolerances or give the casting surface 
finish required. The use of plaster cores 
in permanent molds offers a large field 
in precision casting. 


Conclusion 


Many of the developments and appli- 


NORTHERN 


TWIN RING 
GAGE HOLDER 


e@ Hlolds rings firmly with- 
out distortion. Pressure is 
applied axially instead of 
radially as is necessary 


with the ordinary holder. 


With this holder there is no need 
to grind outside diameters. Savee 
Rings are 
quickly and easily replaced. Light 
in weight . . . about half the 


time in assembly. 


weight of ordinary gages. 


332 North Albany Averue 
CHICAGO 12, ILLINOIS 
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cations discussed in this paper are not 


new in the art of metal casting, but 
comparatively recent improvements in 
materials and techniques have opened 


up new fields of application which if 
properly utilized can be of considerable 
value to the automotive industry. In 
particular is it felt that the increased 
freedom in design and selection of mate- 
rials made possible thereby will be help- 
ful in developing tomorrow’s cars. 
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Designed to cut off .005 
1/64 


post center with 


corner breok. 


GROUND CIRCULAR CUT-OFF TOOLS 


FOR BROWN AND SHARPE Screw Machines. Made in special-to-order ond stock 


sizes (see below), ready for prompt shipments 








Fig. 35. A typical representation of the variety 
of bronze and aluminum precision parts that are 
being produced by metal casting in plaster molds. 


national Nickel Co., the Bohn Aluminum 
Co., and the Briggs Manufacturing Co. 


LONGER LIFE 





Masterform cut-off tools are made from specially selected high speed steel, care- 
fully hardened and ground to a high polish. Mastercasing, the Masterform process 
of super-heat-treating, assures more production and 500% LONGER LIFE. 
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MASTERFORM TOOL CO. 


2552 IRVING PARK ROAD «+ CHICAGO 18, ILL. 


Monufacturer and Designer of 
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(CONTINUED FROM PAGE 84) 
counterbores a smaller diameter hole in 
which stem washer M, Figure 24, is in- 
serted in the final assembly, reams the 
23/64” hole, and puts a 12° angle sur- 
face on the bottom of the bonnet. The 
form of the bonnet at the finish of this 
operation is indicated at C, Figure 27. 

After retraction of the counterbore 
and indexing of the spindles, the spindle 
in number three position has moved to 
number four position where an internal 
thread is cut in the bonnet with a tap 
installed in the main tool-slide. This is 
shown at D, Figure 27. The operation 
in the fifth position employs a counter- 
sink set up in the main tool-slide to re- 





move the burrs from the preceding tap- 
ping operation E, Figure 27. The final 
operation in this cycle is the cutting off 
of the bonnet from the bar stock by a 
cut-off tool mounted on the cross-slide 
in the sixth position F, Figure 27. 

When this machine is in full produc- 
tion the operations on the individual 
spindles just described are taking place 
on the six spindles simultaneously, so 
that each time the spindles index, a piece 
is completed. 

As the bonnet workpiece is cut off 
from the bar stock, it drops about four 
inches into a metal chute. It was found 
that this drop nicked and marred the 
finished surfaces, and to avoid this 

damage, the Parker 
automatic screw ma- 


RMT VE tated a leather pad in 
ALAR UALR Re ie chute to cushion 








True, smooth 
surface of spe- 
cial analysis 
semi -steel. 


Lock- leveling 
screws allow 
quick leveling. 


Sturdy, multi- 
legged arc- 
welded stand. 





the fall of the parts. 
Broaching 

The second stage in 
the production of the 
bonnet is broaching a 
portion of the OD to a 
hex shape which pro- 
vides a wrench grip 
for assembling pur- 
poses. This is done on 
an American Broach 
& Machine Company 
power broach shown in 


Figure 28. Two oppo- 
site surfaces are cut at 


LAYOUT SURFACE PLATEs SSeS 


@ Built to “stand the gaff” of hard service. True, 
smooth surfaces of special analysis semi-steel with 
heavy, deep ribs to prevent sagging and yielding 


under load. 


@ Standard plates 6" thick, 8" plates on order. Sizes 
12"x18" to 54"x144". Large units can be made 
up by grooving and keying several standard units. 


@ Sold with or without sturdy, multi- legged arc- 
welded steel stand with lock-leveling screws to 


allow quick leveling. 


Write for Challenge Precision Equipment Catalog. 


THE CHALLENGE ie CO. 





GRAND HAVEN Gy 
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straddle broaching. 
Therefore, three passes 
of the broach are re- 
quired to complete the 
hex. The sketch in 
Figure 29 illustrates 
these three steps. 

It requires a third 
set of machining opera- 
tions to complete the 
bonnet. These are per- 
formed on the Goss & 
DeLeeuw automatic 
chucking machine, the 
functioning of which 
has been described in 


previous parts of this 
(CONTINUED ON 
| PAGE 138) 
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Herbert H. Pease, President of the 
National Machine Tool Builders’ Asso- 
ciation, has announced that the 1947 Ma- 
chine Tool Show will be held in Chicago 
from September 17 through 26. 

More than 250 exhibits of machine 
tools, forging machines and other metal 
working equipment will be shown in 
operation in the largest exposition of a 
single basic industry ever held, and will 
feature the latest designs in metal-work- 
ing machinery, new methods, new mate- 
rials and new products, and every de- 
velopment that im- 
proves quality of 
durable-goods pro- 
duction. The theme 
of the show is “More 
goods for more peo- 
ple at lower prices.” 
The 1947 show will 
be attended by lead- 
ing industrial- 
ists from home and 
abroad, as well as 
by supervisory pro- 
duction and engi- 
neering personnel, 
and will occupy 
500,000 square feet 
in the Dodge-Chica- 
go plant. 

Admission to the 
exposition will be by 
invitation. For the 
convenience of visi- 
tors, advance regis- 
tration will be ar- 
ranged by the Asso- 
ciation through 
their offices at 10525 
Carnegie Avenue, 
Cleveland 6, Ohio. 

During the nine- 
day Show the doors 
will be open from 
10:00 a.m. to 5:00 
p.m. There will be | 
evening technical 
sessions of the Ma- 
chine Tool Congress 4 
at various Chicago 
hotels, headquarters 


0-200 F, 


schedule. 


200 uy 
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I9147-NMTBA - Show - 


for participating organizations. 
Directors of the NMTBA are Messrs. 
Herbert H. Pease, Alexander G. Bryant, 
Lloyd D. McDonald, Louis Polk, Harry 
W. Bockhoff, Albert M. Johnson, Wil- 
liam L. Dolle, Fred W. McIntyre, and 
Herbert L. Tigges. 
The members of 
Show Committee 


Machine Tool 
are Swan E, 
Bergstrom, chairman; William L. Dolle, 
R. W. Glasner, Helge G. Hoglund, Ralph 
J. Kraut, and Louis Polk. 


the 
Messrs. 


PRECISION DILLON THERMOMETERS OFFER 
THE FINEST IN SCIENTIFIC HEAT CONTROL 


These carefully engineered instruments can be screwed into tanks, 
boilers, stacks, pipes, etc. Come in stem lengths of 5° or 9 with 
special lengths to order. Dials are 3° or 5 With large, easy to read 
figures. Made of 18-8, acid résistant stainless steel. FOUR ranges: 
50-500 F, 
Centigrade equivalent. Dillon Engineers are glad to adapt this unit 
to your manufactured products. Write today for folder and low price 


4 the DILLON dial 


7 400 500 
Faq Dillon gag f 


150-750 F, 200-1000°F. Also available in 





STAINLESS STEEL 


hermometer 
W.C. DILLON & COs ‘oncico te nino 
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(CONTINUED FROM PAGE 136) 
article. Rough and finish counterboring, 
finish turning and external threading are 
the operations in this cycle. 

The two counterboring operations 
shape the upper interior of the bonnet to 
accommodate the packing N, Figure 24. 
These two counterbores are set up in the 
first and second spindles of the Goss 
chucking machine and_ produce _ the 
shapes shown in A and B, Figure 30, re- 
spectively. A box mill is mounted in 
the third spindle for finish turning the 
top OD of the bonnet to the external 


thread diameter C, Figure 30, and this 





external threading on the top of the bon- 
net is performed by a self-opening die at 
the fourth spindle position D, Figure 30. 


To 
counterbore 
internal 


the 


insure 


the 
and 
threads of the 


concentricity of the 
external threads with 
bonnet, 


threaded adapters are set up in the Goss 
chucks to hold the bonnet during the 


counterboring 
operations. T 


operator 





Handy 





Each 


IN TIME SAVING 


SET-UP STUD AND NUT SET 


EVERY MACHINE IN YOUR * QUICKLY PAYS — ITSELF 
PLANT NEEDS ONE 


Set Consists of 


4—3” Studs 
4—5” Studs 
4—7”" Studs 
4—Nuts 

4—"T’’-Slot 
4—4” Studs 
4—6” Studs 
4—8” Studs 
4—Washers 
4—Coupling Nuts 


Nuts 


<—<€€ All Sets in Individual Cases 


Specially designed T-slot nut will prevent dam- 
age to table slots caused by ordinary nuts. 























Va" Set, $22.00 Class 3 Threads 


%” Set, $24.00 
%” Set, $26.00 


Clamping. 
IMMEDIATE DELIVERY 





Sets Sized to Provide Greater 


NOBLE « STANTON, Inc. 


Manufacturers of Tools, Gages and Their Accessories 


1002 BROADWAY ® BEDFORD, 





OHIO 


} A Holes & Thread | A B c 
ane | | ———s 
"_"—13 THD. | 555 A | 11/32” 
— Sa ee ee eee ees 
¢ | | %o”—It THD. | 675 | 1%e" | 18/32” | 1%" 
a4. | = _ ———_____ 
| | 
2 %”—10 THD. | .800 | im | a” | 
Made of Quality cae a Hardened 
Prices Chrome-Plated for Long Life. 


Rigidity 





and external 
bonnet is run on the 
threaded portion of 





threading 


the adapter by the 


at the loading station. 
(TO BE 


CONTINUED) 


Drilling and Milling 
with the same tool is a 
feature of the stand- 
ard 3-flute end mills 
produced by the Melin 
Tool Company, Ine. 
The mills are designed 
for bottom cutting and 
side milling, so that a 
hole can be drilled to 
depth and then the re- 
quired milling per- 
formed with the same 
tool. These mills are 
fully 
new catalog just issued 
by Melin. Their full 
line of 2-, 3-, and 4- 
flute end mills are-also 
included in this cata- 
log. It also provides 
complete data on a new 
line of counterbores, 
countersinks, corner 
rounding cutters, die 
sinking cutters, and 
router bits. Copies of 
this catalog may be ob- 
tained by writing to 
MELIN TOOL CO., 
Dept. 1-09, 1331 Phil- 
lips S.W., Grand Rap- 
ids 7, Mich., or use IN- 
FORM-A-GRAM Key 
No. 109-V. 
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ous aluminum 
periods practically 
The Glenn L. 
more, Maryland, 
suggestion by J. 


has 


Edwin 


different 
and 61S. 
Formerly, 


alloys, 


the four 


hours, while 
gether at 350° for 
jobs were delayed due 
to the time difference 
which necessitated ei- 
ther delaying the 14S 
and R301 six-hour 
treatment while the 
furnace was being used 
to age and 61S for 
eight hours, or else 
using the engine mount 
furnace, rivet furnace 


53S 


or wood shop furnace 
for heat treating. 
By Burkhardt’s 


method the four alloys 


are aged together at | 
350° for eight hours or | 
340° for 10 hours. 


This | 
saves at least 40 hours 

furnace time weekly 
eliminates using other | 
furnaces, and avoids | 
delays in heat treating | 
rivets and motor 

mounts. There is also 
a small direct saving 
, in loading, unloading, 
and transporting alu- 
minum alloys to differ- 
ent furnaces. Storage 
space is saved, as there 
no accumulation of 
aluminum waiting heat 
treatment. The shop 
benefits through more 
efficient planning when | 


1S 


working materials of 
the same heat treat 
specifications. 


Re-timing Heat Treating 


The problem of eliminating produc- 
tion delays caused by heat treating 
alloys for 


Martin Company, 
through 


time cycle satisfactory for 
alloys were aged 


at two different time periods: 
R301 were aged together at 350° 


53S and 61S were aged to-  L. 
Rush 


eight hours. 


»| standing exclu 
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Either of the suggested time cycles has 


vari- distinct advantages over the old. The 
different time eight-hour treatment at 350° permits 
been solved at aging at least four different alloys in the 


Balti- same furnace load. The 10 hours at 

an employee 340° permits treating the load between 
Burkhardt of a 2nd and Ist shifts; the 2nd shift can 

at least four put it in the furnace, the heat can be 

53S, Alclad 14S, R301 run while no one is working, and the 
day shift can take it out. The aging 


cycles conform with government specifi- 
cations. 

For further details, write to The Glenn 
Martin Co., Baltimore, Md., or use 
INFORM-A-GRAM Key No. A23-V. 


14S and 
for six 






aH MOST 
IMPORTANT 
: TAP NEWS 
IN 25 YEARS 


Higher abrasion resistance—less wear; longer tap life 

Higher toughness with hardness—less chance of tooth breakage; less tooth chipping 
of the cutting edge 

Higher red hardness—ability to tap efficiently at drill speeds or even higher 

Higher torsional strength—greater resistance to twisting and breakage 


|“‘M-11" is an exclusive chrome-cob 
high speed steel, especially 9 elc sad 
for Detroit taps. It provides four 


3ntaa ges: 


out- 


ive tapping 3d\ 


These claims are backed up by the performance, in all kinds of 
service, of hundreds of thousands of ‘““M-11"" taps produced prior 
to this announcement 

“M-11" taps are now available at no extra cost—from stock—in 
practically all standard and many special sizes. 

“M-11" is used also in all of Detroit's thread rolls, thread plug 
gages and thread milling cutters 
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USE FEDERAL FACILITIES 


for Dies, Special Tools, Jigs, Fixtures, Molds 





@ FEDERAL equipment 
is up-to-the minute. 
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ing problem, write FED- 
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Variable 
Center Scope MACHINE SHOP TOOLS 
The world’s stand- DRILLS - REAMERS - MILLING CUTTERS 
ard of accuracy in 
locating layout lines, - TAPS - DIES - ROTARY TABLES 
centers, holes or AND PRODUCTION TOOLS 
edges. Fast, fool- 
proof. | SEND FOR OUR 220 PAGE CATALOG j 
‘ Write for Catalog No. 10 
peatersia center Scope Products Lafayette Tool & Supply Co. 
Principal it Gon Srmande Suet 128 Lafayette St., New York 13, N. Y. 































CUT ANY SHAPE CLEVERLY 
with a BEVERLY SHEAR 


Regardless the shearing job, straight or irregular, you 

can do it faster—better with a BEVERLY Throatless Bench 

Type Shear. Comes in 3 sizes... 

No. Bl—cuts 14 gage—weight No. B3—(Equipped with ball- 
18 Ibs. bearing as sel device)— 


cuts 3/16 inch mild steel or 
No. B2—cuts 10 gage—weight 10 gage stainless, weight 
35 Ibs. 58 Ibs. 


The Beverly Shear Mfg. Co., 3008 W. 111th St., Chicago 43, Ill. Dept. 7 
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You gs PRODUCTION 


Will Speed UP Drilling 
and Lower Costs 


A. S. A. STANDARD 
PRECISION DRILL JIG BUSHINGS 


Standard sizes and styles in stock for prompt delivery. 
Write for catalog showing table of standard sizes of bushings with 
price list and other valuable information for the tool designer 
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NEW YORK, N. ¥ HOUSTON, TEXAS DAVENPORT, IOWA SEATTLE, WASH. 

Corlton Eberhord Chickering Tool & Equipment Co. Dovenport Engineering Co. H. F. Soder Co. 
Wisconsin 7-9193 W-6-8584 Diol 2-2279 Main 60st 

* DETROIT. Mich CHICAGO, ILL STRATFORD, CONN PHILADELPHIA, PA LOS ANGELES, CALIF 
h & Shaw Prescott Production Tool Co. Ellsworth Stee! & Supply Co Albert &. Dorn Walter W. Millar 
Temple 1.4040 ARmitoge 3364 BRidgeport 7-3317 OElowore 3553 PRospect 2687 
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ede SSP ems Westfield 


ACCURATE BUSHING COMPANY, 440 North Ave.; GARWOOD,N. J. 2-2415 

















TOOLMAKERS’ 4 Sizes 


All Priced 


PRECISION VISES To Sell 





WAKCO WEIGHT RULE 


and steel, in balls, bars, cubes, fillets, hexagonal, 
octagonal, plates. prisms, pyramids, 4 round, Ye ro 





markings protected by overlamination of clear plastic. 
RULE in case with Instruction Manual ...... $13.50 


JOSEPH B. FAKES & COMPANY ine ABREN-KNIGHT CO. 
1415 ETOWAH AVE ROYAL OAK. MICH. oS 


enables you to calculate almost instantly the weight 
of a piece of metal in any size or shape. Covers 
aluminum, brass, cast iron, copper. lead, magnesium 


round, wedges, ete. Rule made with all-white plastic with 











A REAL HELPING HAND 


It’s a help that die makers, tool makers, machin- 
ery builders and general machinists have long 
sought—a more accurate and aed faster 
way of transferring blind screw ho 

The Heimann Transfer Screw 
Set is a self-contained, complete 
tool. No wrenches or pliers are 
necessary. Made in 3/16” to 1” 
diameters. 


Send for price list. 
HEIMANN MFG. CO. 
Dept. T 


Urbana, Ohio 
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SAVE UP TO 607 or DIE SETTER’S TIME 
WITH LEMPCO 


mH 


ANTI-FRICTION DIE SETS 


On one die, Atlantic Tool and Die Company 
saved 40 hours of assembly and set up time, 
by using Lempco Anti-Friction Die Sets. 
Lempco Anti-Friction Die Sets are equipped 
with ball or roller bearing guide pins. That’s 
why dies can be set up by hand without 
the use of hammers, mauls, jacks or pry 
bars. This eliminates production delays 
caused by accidents to die and punches — 
saves up to 60% of die setter’s time. 
Lempco Anti-Friction Die Sets positively 
eliminate all down-time caused by bound, 
scored or galled guide pins. 

Write for fully illustrated booklet, “Facts About 
Lempco Anti-Friction Precision Die Sets.” 





5713 DUNHAM ROAD * BEDFORD, OHIO, U.S.A. 
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WALL TYPE DRILL 


Made of sheet metal 
stra iron. Comes 


size rack holds No. 
by 64ths. 


OPEN TERRITORY 


415 So. Western Ave., 





Handles rods from 3” 


easily assembled in 5 minutes. 


see 


ROD RACKS 


to 36” lengths. 
and supporting 
knocked down— 
Number 


thru No. 


Fractional size rack holds 4,” thru ai” 
Number or fractional indexes 
easily read by aid of decimal equivalent. 


AVAILABLE 


GRINDING SUPPLY COMPANY 


Chicago 12, Il. 


| 























Universal Compound Angle Plate 


Saves about 50% of time formerly consumed in set-up 
of work. Can be used on milling machine, shaper, jig 
borer, drill press, etc., to lay out, machine, and check 
work without removing ak from plate. Can also be 
used as a 90° angle plate on the machine or on the sur- 
face plate. Holds work in any position from 0° to 90° 
in two planes, 90° apart, and in any position within 360° 
of the radial axis. The surface plate, from a position 
parallel to the base, may be tilted 90° in two directions 
and also rotated 360° on the base. Each of three pro- 
tractors (two 5” and one 10” diameter) are calibrated 
to 1 minute and accurate within 10 seconds of the arc. 
Write for Bulletin No.4. Angle ee &. Dept. 
D-8), 1709 Standard Avenue, Glendale 1, le 


ANGLE COMPUTER 



























THE PLIERS 


- FOR QUICK CLAMPING AND RELEASING 
WHERE WORKING SPACE 
IS LIMITED 






P-401 

— Model P-400—A handy portable 

vise to hold work for drilling, welding, riveting, 
P-400-FG etc.—spindle adjustable to accommodate O” to !4%" of thicknesses. 

Model P-401—Rubber cap on spindle serves as protection when two different materials must 
be held together. Curved handles make for comfortable operation 
Model P-402—Has two rubber caps—especially desirable where both surfaces of material 
held require protection, such as fine woods, etc. 
Model P-400-FG—Requires no presetting—spindle automatically adjusts itself to varying 
thicknesses of materials held—from O” to %”. 


Toggle Action enables operatorto apply and release pliers with simple, effortless motion. Screw 
driver slot in spindle is used to preset required pressure. Normal hand pressure attains 
400 pounds. Pliers are made of forged steel, cadmium plated—also available in larger sizes. 


4. 


1330 PLUM ST. 
4328 SAN FERNANDO RD. 





DETROIT 16, MICH. 
GLENDALE, CALIF. 








SEE BETTER 


witha 


me MAGNI-FOCUSER 






Mfr. of Precision 


BROACHES 


The Best Eye 


Standard keyway broaches Aid for 
in stock. LATHE WORK 
BENCH WORK 
We make a specialty of sharp- SAW FILING 


ening, reconditioning and con- 
verting broaching tools. 


REWINDING MOTORS 
TOOL AND DIE WORK 


Pat. U.S.A. 











PROMPT SERVICE 


Our technical staff represents 
45 years of broach experience. 


* 


CONANT TOOL & ENGINEERING 
COMPANY 


347 WEST 107th STREET 
CHICAGO 28, ILLINOIS 








VERYONE in your plant who does 
precision work can do it easier, faster 
and better by wearing a Magni-Focuser 


This binocular eye-loop enables you to see an 
object sharply magnified with the comfort and 
clarity of normal vision. Relieves eye-strain 

lessens fatigue—reduces accidents. Allows 
free use of both hands. Available in different 
magnifications, from 2% at $8.50 to 3% at 
$10.50. If your distributor cannot supply you, 
order direct Money refunded if Magni- 


Focuser does not help you to see better. 


EDROY PRODUCTS CO. 
476 Lexington Avenue . New York 17, N.Y. 
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2 HOLESe 
| STROKE 


That’s simple 
arithmetic with a 
LINDERME Two 
Spindle Drill Head 
on the job. Here’s 
an adjustable pre- 
cision drill head 
low in price, high 
in productivity. 
The versatility of 
this attachment 
makes it a gold 
mine in any shop. 
Linderme Drill 
Head users in 
general and pro- 
duction machine 
shops, plastics fabricators and others report 
great savings from a low initial investment... 
It's quickly set to variable centers from % to 
6”, drill capacity up to %”, adaptable to 
various tapping units. Models A and B for 
sleeve adaptation to drill press quills; Models 
C and D with “over-arm” arrangement, guide 
pins, springs and brackets mounted on heavy 
ground base for use with drill fixtures. 





Write for Bulletin containing 
complete details. 


LINDERME 
MACHINE & TOOL CO., INC. 


12250 COYLE AVENUE 
DETROIT 27, MICHIGAN 
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Super-Spacer and Equipment 


Greater Speed With Accuracy 
HARTFORD “SUPER-SPACER” 
So many different jobs can be done 

more economically with the Hartford Su- 

per-Spacer that it will pay you to inves- 
tigate its possibilities for your shop. 

Standard equipment includes mask 

plates, reversible jaw self-centering 

chuck, sliding handle chuck wrench. It's 
moderate in cost. Write for illustrated 
applications bulletin. 


THE HARTFORD SPECIAL 


Omisteao aw 





| Seo! 





for Specification 
s and Prices ++ 


INGS, Inc. 
AL — soe eon 
aichigan 


Write 











[ 


dons 


till 





rf 
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Alloy Steel Service From Seven Warehouses! 


<a 


ALLOY STEELS 





Cutting to length, Heat treating, Forging, 
| Testing, Turning, Special Finishes. 
Prompt shipment of rounds, squares, flats, 
hexagons, octagons, and billets. Tech- 


nical information and recommendations. 





Write for our data sheet book. | 
| 


WHEELOCK, LOVEJOY & CO., INC. 


(Est. 1846) 
138 Sidney Street 
CAMBRIDGE 39, MASS. 


Cleveland 14, Chicago 23, Hillside, N.J., 
Detroit 3, Buffalo 10, Cincinnati 32 














Mi¢gero 


Fup LCINC a 


LAY-OUT.AND 





} For Tool, Die, Pattern or Tempiate layout on 
metal . . . Quick identification of stock and 
parts ... Shows up in sharp relief —dries in- 
stantly —easily removed...Write for circular. 

*Purple shipped unless otherwise specified 


MICHIGAN CHROME 
CHEMICAL COMPANY 


6340 E. Jefferson Ave. + Detroit 7, Mich 















NEW SPEED 
and ACCURACY 


WITH MICROLEX 
, ANTI-FRICTION 
DIE SETS eee 


Sep MiCHOLEX: 


aa 


ese LE AE 
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EVANS REAMER AND MACHINE co. 


2D S, Mein Street 





Microlex Die Sets have ball or roller bearing guide 
pins which reduce die setter’s time . . . enable you to 
get into production quicker... permit fast press 
speeds. Microlex Die Sets eliminate all down time 
caused by bound, scored or galled pins. Bearings have 
pre-load to prevent play reno guide pins 

and bushings. 

You don't have to wait to cash in on the 
profitable advantages offered by 
Microlex Die Sets. A large number 
of sizes are ready for imme- 
diate shipment. 






































GREENFIELD 





Motor MICA 


TRADE MARK REG. VU. BG. PAT. OFF. 





THE GRINDER 
THATS NOT 
A GRIND woe 





Makes Your Daily 
Grind A Pleasure 


Take your nose from the 
grindstone and let the No. 
4U Universal Grinder as- 
sume your grinding re- 
sponsibilities. Light and 
heavy operations, plain 
tool and cutter jobs and 
cylindrical and internal 


arinding procedures, all come within the 
scope of the Universal Grinder. 
technique is too difficult when a No. 41 
Universal Grinder does the job. 

Bulletin No. 2 gives complete specifica- 
tions. Write for yours today. 








No grinding 


ANTI-FRICTION COMPOUND 


Re INDUSTRY FOR 30 YEARS 
Cools het bear ac 
Solves —— ly = oF boy ne 
and’ Deep, Drawing. 
Packed in 5-10-25-50-100 *. containers. 
Ask for FREE Sample 
Write — Wire — Phene your Order teday! 


SCIENTIFIC LUBRICANTS CO. 
8469 N. Clark St. Est. 1914 Chicago 13, tI. 





















THE HABIT 
OF PRECISION 


@ Established over a half-century ego to design end 
build fine surveying Instruments that had to be 
accurate, The C. Ulmer Company has always 
made precision a habit. 

Today this Ulmer habit of Precision Service is paying 
dividends to many of the outstanding industrial plants 
of America in the of their 
Ulmer-built tools, gages, jigs, fixtures end special 





PRODUCTION MAC H INE COMPANY “Sacue for our new folder, ‘Precision Service”’. 


GREENFIELD . 


MASSACHUSETTS 


THE J. C. ULMER COMPANY 


The Habit of Precision Since 1893 
1791 East 38th Street © Cleveland 14, Ohio 








CHAMFERED 
CORNERS.. 
FOR LOCATING 
BASE OF LETTER 














Deep, hand-cut letters done in special formula steel, the 
result of 90 years of die making. Faces angled for extreme 
strength. Ideal for parts identification, tool marking, num- 
bering, etc. Available through mill supply houses. 


(Also made in REVERSE for MOLDS and DIES) 
Hoggson & Pettis Mfg. Co., New Haven, Conn. 
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NUPLA 


PLASTIC 














HARD HITTING 
“SOFTY” 


Remarkable new head on NUPLA Hammer will not 
mar, cut or bruise. Craftsmen prize it because . . . 
@ No chips, cracks, shreds, rebound, sting—or DIS- 
TORTION @ Outlasts others 12to 1. 3 grades, 5 sizes, 
29 weights. Non-Spark and Standard. Write! 

6315 HORATIO 


H & H RESEARCH CO. petroir to, micu. 








HAMMER 








HARDNESS TESTING 
has been done with the 
SCLEROSCOPE 
since 1907 


THE SHORE 
INSTRUMENT 
& MFG. CO., INC. 
$025 Van Wyck Avenue 
Jamaica, N. Y. 























HARIG builds 
Quality Lamination Dies 


The highest qualities of 
workmanship, precision and 
experience are combined by 
HARIG to offer the finest fa- 
cilities for the design and 
manufacture of lamination 
dies. 

Our custom facilities are im- 
mediately available for your 
lamination die requirements. 
Write today for further infor- 
mation and include your blue- 
prints for our quotation and 
delivery schedule. 





Fast Accurate Measurements 


with the NEW fA‘ Va 


al. 


QUICK ACTION 


VERNIER 
CALIPER 


Stainless 
Steel 





THE PERFECT TOOL for 
machine shop, toolroom, 
inspection, and quality control, etc. 


A flick of the thumb and you've got your 

external and internal dimensions. Knife-edged, 
hardened jaws provide exact thread measurements. 
A depth gage blade gives speedy depth measurements. 
Made of stainless steel; packed in a sturdy leatherette 
case. Scientifically engineered, painstakingly machined 
and American made, the AMIC Quick Action Caliper 
is a too! without a rival. 

Size 6 Graduation 1/40", vernier reading .001, 
catalog No. 21; graduation 1/40” and full mm, ver- 
nier reading .00! and 1/10 mm, catalog No. 22. Also 
AM precision Vernier Calipers, Height Gages, 
Depth Gages, Pocket Calipers, Precision Graduated 
Metal Scales. 


Write for FREE Booklet A and price list 
or telephone PEnnsylvania 6-0687 


AMERICAN MEASURING 
INSTRUMENTS CORP. 


240 WEST 40th ST »* NEW YORK 18,N Y 





HARIG 


MANUFACTURING 
CORPORATION 


319 North Albany Ave. + Chicago 12, ll. 
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DIE CUT PARTS 
AT LOW PRICES 


Quick Delivery 








Our Specialty: 


Short run stampings, one piece to 
30,000: for small productions runs— 
for experimental and model work. 


Small, irregular shaped parts 
stamped, formed, pierced, extruded 
or tapped to your specifications. 


We use quick-process temporary 
or semi-permanent dies. 


Send us your prints for firm quo- 
tations and delivery commitments. 


STAMPING 
COMPANY 
(Short Run Stampings 


32390 East 80th Street 
Cleveland 4, Ohio 














More and More 
Machine Tool Builders 






VITAL SEEING AREAS 

fox GREATER MACHINE: 
PRODUCTION 

“ACCURACY 


VIMCOLIGHTS are available in 
sizes and styles for every machine 
tool need. Write for details. 


117 BRAYTON ST 
C. BUFFALO 13, N.Y. 





HOVIS 


UNIVERSAL MASTER 


WASHER DIES 


Once you invest in 


Hovis Master Dies 
to meet your 
requirements, 

<— 


then these 5 SMALL INTER- 
CHANGEABLE PARTS are all 
you need to buy to make 
a new size washer. —> 


@ You cun also use the Hovis 
Master Washer Die as a holder for 
muking various blanks in your own 


cay 
& 


lie reem. thereby eliminating the 
cost of new die sets. 





HOVIS SCREWLOCK COMPANY 


8100 E. Nine-Mile Road, Van Dyke, Mich. 
Phone Centerline 1575 (Suburb of Detroit) 
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YZ “ALL-ANGLE” 


MILLING ATTACHMENT 


<b EASY TO HANDLE 
FLEXIBLE 
UNIVERSAL + STURDY 


tt is on all purpose 
attachment which has 
thoroughly proved it- 
self all over the world 
Ideal for the moking 
of plastic molds, die 
costing molds, permo- 
nent mold casting 
molds, metal potterns, 
tool and die making, 
production work of all 
kinds, os well os for 
grinding, drilling, 
boring, etc 





DIRECT DRIVE OR BACK GEARED 
8 SPINDLE SPEEDS 125 TO 5200 


For further information write Dept.™ 

















NATIONAL DISTRIBUTORS 


H. LEACH MACHINERY CO. 


387 CHARLES ST. PROVIDENCE 4, 8. 1. 
AGENTS IN ALL PRINCIPAL CITIES 











A-D-J-U-S-T-A-B-L-E 
FLUSH 
PIN GAGE 






% 
ao “TOLERANCE SET WITH 
D\ MICROMETER SCREW 


750 \ 
St DEPTH SET WITH 
GAGE BLOCKS 


the job you save the cost of a special 


With this adjustable flush pin gage on 
gage for each new part. 


The SCHNACKE Adjustable Flush Pin Gage may 
be adapted to a variety of jobs in a matter of minutes. 
It is accurate and dependable, saves time and money. 
Used by many leading manufacturers. Priced reason- 
ably. Write for illustrated folder. 


SCHNACKE, INC. 


1016 E. Columbia St. Evansville, Ind. 
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OU 
PRODUCTION 


THREAD CUTTING 


STYLE TT for 
V-threading = il- 
lustrated. STYLE 
TTS for V- 
threading to 
shoulder also 
available. 








WENDT-SONIS 
CARBIDE TIPPED 


THREAD CUTTING TOOLS 


Now! Thread cutting can be done 
faster, more economically. Avail- 
able from stock in a wide range of 
sizes and grades. Use Wendt-Sonis 
Thread Cutting Tools to help in- 
crease production — combat rising 
costs. Get details. Write WENDT- 
SONIS COMPANY, Hannibal, 
Missouri or 580 North Prairie 
Avenue, Hawthorne, California. 


NV. 


WENDT. SONnIS 


CARBIDE TIPPED CUTTING TOOLS 


BORING TOOLS © CENTERS © COUNT- 
ERBORES © SPOTFACERS ¢ CUT-OFF 
TOOLS © DRILLS © END MILLS ¢ FLY 
CUTTERS * TOOL BITS © MILLING 
CUTTERS © REAMERS © ROLLER TURN- 
ING TOOLS ¢ SPECIAL TOOLS 








PRODUCTION 











DIEMAKER 


For Sawing-Filing-Lapping 


NO SHOP IS 
COMPLETE 
WITHOUT 
OLIVER’S 
DIE MAKING 
EQUIPMENT 








The 

Oliver 

Die 

Making 

Machine 

is a multiple duty machine. 

It is extremely fast and accurate 
-- It Saws....It Files. 

It Laps...In many cases it has 

cut direct labor costs up to 60%. 


Write for Catalog 











OLIVER INSTRUMENT CO. 


1436 E. Maumee 
Adrian, Michigan 





Gano 














DRILL THESE HOLES 
BY A QUICK, EASY, INEXPENSIVE METHOD 
Your canes letterhead will bring 
terature. 
WATTS BROS. TOOL WORKS 
Witmerding, Pa. 











THREAD GRINDING 
BROACHING 
MAGNETIC INSPECTION 


= = & AUTOMOTIVE PARTS 
CLL LAD 
EVELAND 3, ONIO 














DYKEM STEEL BLUE 
STOPS LOSSES 


making dies and templates 


Simply brush on, ready for the layout 
in a few minutes. The dark blue back- 
ground makes the layout lines show up 
in sharp relief, and at the same time 
prevents metal glare. Increases effi- 
ciency and accuracy. 

Write for full information. 


THE DYKEM COMPANY 
2303L North 11th Street St. Louis, Mo. 








TOOL & DIE JOURNAL 
























+ “Nw NESTING TYPE 


yp, TOTE PANS 


20" Long x 12” 
Wide x 6!/," Deep 
16 Ga., drag holes, 





















TAMMS LAYOUT. DOPE 


Comes in Blue, Black, Orange, Red. Dries fast. 


Oil resistant. Won’t chip, crack or flake off. | 


Also ideal as marking dye. Get 8-oz. brush-in 
cans, pts., qts.,drums. SAMPLE FREE! 


TAMMS SILICA COMPANY 
228-TD North La Salle St. ¢ Chicago 1, Illinois 











TOOL STEEL 


_——- ~~ 
’ 








— — - - ae 


COLUMBIA TOOL STEEL COMPANY 
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High-Speed BENCH 
SURFACE GRINDER 


ACCURATE WITHIN .0001 


A sensitive machine built to 
tigid standards of accuracy 
and workmanship specially 
designed “For the job 
that fits in your palm.”’ 


WRITE FOR BULLETIN 
SANFORD MFG. CO. 


1020-28 Commerce St. 
Union, N. J. 

















i Ee 
5 : 
eat EES 







ROTARY 
FILES 


The 

Complete Line 
for Every 
Industrial © 

Purpose 


... hhh - : 
GROBET FILE CO. of AMERICA 


421 Canal Street CAs New York, 13 N. Y. 
IMPORTERS OF GROBET SWISS FILES “SCO” wrns. OF GROBET BOTARY FILES 


Plants, New Yorh « Chicago + tos Angeles 

















THESE 
Had ¢ 


yen ey 
° ‘ 





UNBRAKO 


Reg. U. S. Pat. Off. 


Self-Lockers 
CAN BE USED 


VER and OVER AGAIN 


The “Unbrako” Socket Set Screw with the Knurled 

Cup Point is a SELF-LOCKER, —its knurled point 

digs-in and holds tight—-regardless of the most chat- 

tering vibration. Yet, it can be backed-out with a 

wrench and used OVER and OVER AGAIN. Many, 

Knurling of Socket many millions in use—and no wonder! Available in 

Screws originated with sizes from 74 to 1'»” in diameter; full range of lengths. 

“Unbrako” in 1934. Write for “Unbrako” Catalog, today. 

““Unbrako”’ and ‘“‘Hallowell’’ Products are sold entirely 

through distributors. 

OVER 44 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PA. BOX 600 
BOSTON - CHICAGO - DETROIT - INDIANAPOLIS + ST. LOUIS - SAN FRANCISCO 
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Write: 
Attention 
Dept. C 




















Lead Screw 
ground from 
solid AFTER 
hardening. 


3 MODELS 


for just about every wheel dressing requirement 


Just ONE setting per form 
Just ONE continuous motion 


S TOOL CO. 























RADII & ANGLE 
DRESSERS 


477 Main St. 
East Orange 4,N. J. 


n Prin 


wt 


cipa 


Original Accuracy 











"| F i: “ 





Wtaintained 


Noted for maintaining original accuracy over a 
longer period. Criterion Heads are smooth, com- 
pact, rigid. Parts subject to wear are hardened. 
Lead screw is hardened tool steel, with threads 
ground from solid after hardening. All heads 
have large, graduated dial. Large offset adjust- 
ment eliminates need for offset boring bars. Two 
sizes: 14%" and 3”. %” and 1” bar capacity. 
Shanks are interchangeable, enabling operator 
to use head on different machines. Ideally 
adapted for slide boring tool holder on small 
turret lathes. Ask your dealer or order direct. 
Request free literature. 








e Prominent users tell ¥S 
they consider ‘’Fluid- 
motion” Radii and 
Angle Dressers the 
finest precision dressing 
instruments procurable 
—regardless of cost. 
They obtain greater ac- 
curacy, longer wheel 
life, and much faster 
set-up and operation. 


We'll be oe to send 


you complete informa- 





| — tion. Write. 


Gluidmotion. 


FEATURES: 


-0001” accuracy 
Automatic Centering 
“*Fluidmotion” dressing 
Dustproof and chatterless 
Hardened stainless steel 
7” and 14” wheel capacities 
Highest quality diamonds 





Cit *Reg. U. S. Pat. Of. 














PACKAGED 
PRECISION 


MACHINISTS HAVE LEARNED 
TO RELY ON DE-STA-CO Arbor 
Spacers and Shims for milling, 
slitting, gang-saw set-ups and for 
shimming gears and bearings. 
De-Sta-Co long-life steel Spacers 
are packaged in a standard range 
of sizes from %”" to 4" hole diam- 
eter, up to 544” outside, thicknesses 
from .001” to .125”, all with key- 
way. Shims are stamped and 
coined to commercial tolerances 
in the same preferred sizes, with- 
out keyway. 
























Special spacers—thicknesses greater than 
.125”—are also available in popular sizes, 
machined from bar stock, hardened and 
ground, with standard keyways and thickness 
identifications. 

Handy spacer kits of 19 graduated decimal thicknesses 
are stocked by Mill Supply Dealers in principal indus- 
trial centers. Order your Packaged Precision Today. 


Your De-Sta-Co Toggle Clamp Catalog No. 47 is waiting for you. Send for it! 


DETROIT STAMPING COMPANY 


344 Midland Ave. 


Detroit 3, Mich. 





*gicnt! VO 
nett’ 
(STANDA 


YES SIR! You can now 
make your machine a 
“double purpose’’ ma- 
chine, the ‘Standard 
Way”. STANDARD 
VERTICAL SPINDLE 
GRINDERS can be eas- 
ily mounted on your 
Planers, Boring Mills, 
Shapers, Milling Ma- 
chines, etc., giving you 
added profits! vail- 
able with or without 
feeds, as preferred. 





Mt. Hope & Sixth St. 








YOST DRILL PRESS VISE 


This new Yost vise has been de- 
signed expressly for use on drill 
press operations. Does away with 
special and costly jig fixtures. 













Offered in two sizes 














| . | Width of Opens Weight 
Vise No. | jaw, Inches | Inches | Pounds _ 
1D 34%, | 1242 
2D 5 52 23 





Do you need a vise of ANY type? 


| Write today for bulletins on 
the extensive Yost line 


YOST MFG. COMPANY 


1000 MAIN STREET 
MEADVILLE, PENNSYLVANIA 
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for PRECISION | 
FINISHING of 
Hardened Steel Parts 


gee 






THE Wclwaukee 
PROFILE GRINDER 


... Promotes extreme accuracy in 
the precision grinding of hardened 
steel parts for tools, dies, jigs, fix- 
tures, cams and templates. It is espe- 
cially adapted to the grinding of 
curved surfaces and irregular, inside 
contours, to close tolerances. Lines 
are extremely easy to follow. 


The WMdwaukee | 
DIE FILER 


A companion ma- 
chine, is designed 
primarily for 
straight line filing, 
sawing and lapping 
straight lines, plane 
surfaces or sharp 
corners in the softer 
metals, preparatory 
to hardening. 


| 
USE BOTH! The shor with both machines 
© is equipped to handle a full 
range of ‘‘tool and die’’ work quickly and accurately | 
at low cost! Both are stocked and sold by Machin- 
ery and Mill Supply Dealers! 


CHAPLET & MANUFACTURING CO. 





1029 S. 40th St., Milwaukee 4, Wis. | 








: 


When we say... 
‘they cut’. . . they cut 





Immediate 
Delivery 


HIGH SPEED 
SIDE MILLING 


CUTTERS 


Diameter Width 
3 ‘4 
3 
+] ay 
5] f 
$ ly 
1 4 
4 af 
4 a 
1 re 
1 Le 
4 b6 
4 34 
4 48 
4 YM 
» % 
s “4 
» “6 
5 % 
5 8% 
5 % 
5 % 
5 1 
6 Ye 
6 “% 
6 ¥% 
6 “Ne 
6 4 
° 48 
6 %4 
6 4 
6 1 
7 4 
7 1 
8 % 
8 1 


Hole 
l 


eee 


—_——--— 
2\e 


md fa ft fd fd fe ft fm dt fh ft ef ft Pf HS YS 
a oe mae 
Be e\ 


KARAS 


Net Price 
$4.80 
5.11 


o 


DANA 


YVR RVAI I Swe we 


Pal mh ot od ad RPA Oh 
<—T) 
PODAD 


39.46 
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CONTRACT 


TOOLING AND PRODUCTION 





Illinois 


DRESEL-BETZ COMPANY 

Belleville, Il. 

Designers and Manufacturers of Tools, Dies, Jigs, 
Fixtures, Metal Stampings 


* 


PRESS BRAKE DIES 
and Punching 
Attachments for All 
Makes of Press Brakes 
DREIS & KRUMP MFG. CO. 
7428 S. Loomis Blvd. Chicago 36, Ill. 


* 


ROCKFORD DIE & TOOL WORKS, INC. 

1816 Seventeenth Avenue, Rockford, Illinois 
Phone MAin 3084. Designers and Manufacturers 
Tools-Dies-Jigs-Fixtures. Production Job Work 


Michigan 


DAVIS TOOL & ENGINEERING CO. 
ae 2 ae Road, Detroit, Michigan, VErmont 
5- Tools and Dies, Specia Machinery 
ary “Metal Stampings and Assemblies 


LINCOLN PARK MANUFACTURING CO. 

3306 Dix Road, Lincoln Park, Mich., ATlantic 
8111. Special high speed circular, dovetail, flat 
form tool bits. Small machines, jigs, gages and 
experimental parts. Regrinding and salvaging 
high speed flat form, special bits and small flat 
— Attractive proposition for representa- 
ves. 


New Jersey 


THE VIKING TOOL & MACHINE CORP. 

6 Main Street, Belleville, New Jersey. Tools-Dies- 
Jig s-Fixtures-Molds- Gages- Machines-Stampings- 
Specialties 


New York 


AMERICAN MEASURING INSTRUMENTS 
CORP. 
240 West 40th 8t., 


New York 18, N. Y. Jigs, fix- 
tures, gages, dies, x 


precision parts 
1356 





CONRAD & MOSER 

2-23 Borden Ave., Long Island City, N. Y. 
Machine Tools & Molds, Parts é& Machines, 
Aluminum Cast Parts, Aluminum Sheet Formed 
Housings 


RANE TOOL CO., INC. 
17 Ross St., Jamestown, N. Y. Phone 7-175. Spe- 
cialists in Blanking, Forming, and Drawing Dies 


Ohio 


CLEVELAND UNIVERSAL 
JIG COMPANY 
13404 St. Clair Ave. Cleveland MUlberry 2600 
DESIGNERS AND BUILDERS 
Jigs and Fixtures Special Machines 
Production Engineering 
Complete Plant Routing and Tooling 


THE DENNING MANUFACTURING CO. 
1775-81 E. 87th St., Cleveland, O., CEdar 0801 
Designers and Builders of High Grade Dies 


GENERAL DIE & TOOL CO. 

2067 W. 55th St., Cleveland, O., WOodbine 4736 
Dies, Tools, Jigs, Fixtures, Light Stampings 
Special Machinery, Manufacturing 


THE INDUSTRIAL MACHINE CO. 
1436 East 47th St., Cleveland, O. Fo 
1908. Builders of "Special Machinery. 
Machine Work. 


KIFFER TOOL & DIE CO. 

5601 Tillman Avenue, Cleveland, Ohio, 
WOodbine 2440-2441. Manufacturers of Special 
Machinery, Tools, Dies, Jigs, Fixtures, Swiss Jig 
Boring 


NOBLE & STANTON, INC. 
998 Broadway, Bedford, Ohio, Bedford 1234. 
Makers—Short Run Production Work. 


PARAMOUNT TOOL CO. 
1392-98 East 43rd St., Cleveland, O. ENdicott 
2220. Jigs, Fixtures, Dies, Experimental Work 


THE PHOENIX MACHINE CO. 

2711 Church Ave., Cleveland, O. CHerry 1048. 
Contract Grinding, Boring and laning. 
Lester-Phoenix Die Casting and Plastic Molding 
Machines 


A. P. SCHRANER & CO. 

3838 Payne Ave., Cleveland, O., HEnderson 8644. 
External Cylindrical Lapping Machines, Special 
Machinery, Tools, Dies, Jigs, Fixtures. 


THE VARIETY MACHINE & STAMPING CO. 
12695 Elmwood Ave., Cleveland, O., LAkewood 8433. 
Designers and Manufacturers of Dies, Meta) 
Stampings. 250 tons capacity. 
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ILLINOIS DIE FILING MACHINE 


An accurate, smoothly-operating machine that 

files, saws and stones the most intricate die shapes... 
eliminates tedious hand operations . . . reduces 

costs. It is quality-built for long, 
trouble-free service... 
hardened and ground shafts 
running in bronze bushings 
minimize wear. The 

holding chuck and 




















INDUSTRIAL PRODUCTS SUPPLIERS 
106 Water St. Dept.T New York 5, N. Y. 


Write for clamping device provide 
\ yooet ag perfect file alignment. 
* 
2501 N. Keeler Ave. + Chicago 39, Ill. 
; j NUFACTURERS OF METAL CUTTING 
— Stasing TOOLS AND SHAKEPROOF PRODUCTS 
ARTUS ARBOR SPACERS Accurate Hole Transfer Made Easy With 


NIELSEN TRANSFER SCREWS 


Simply insert in holes. 
invert, strike sharply 
and you have centers 
and drill circles r- 
fectly located. e 
time and eliminate 
sgetloge of other meth 

8. 7 sizes U.8.8 
inexpensive — Last for 
years. Write fer Cir- 
cuter. 


NIELSEN TOOL & 
DIE COMPANY 


1966 W. Eleven Mile Rd. 
Berkley. Mieh. 


The COLOR tells 
the THICKNESS 
ARTUS Arbor Spacers made 

plastic in various colors 
Identify thickness et e glence! 
.001, .0015, .002, .003, 
.005, .0075, 010—.030. 
Speed up accurate fitting at 
low cost Write for folder. 
Spacers, Gaskets, Shims 

IMMEDIATE DELIVERY 
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the finish of deburred parts and lower pro- 


operation. The NOBUR tool is available in 1/16” progressive sizes from 3/16” to 








How fo remove burrs- FASTER 













NOBUR tool you 
burrholes faster—improve 


ion costs by eliminating burring as a bench 
ation. The NOBUR tool works like a drill, making burring a fast, easy machine 


in diameter. Write today for new complete burring folder. 


NOBUR MANUFACTURING COMPANY 
910 North Orange Drive, Los Angeles 38, California 







1947 











FOR SALE - WANTED 
wr 8 tt pe : Mrs. RTUNITIES 
CLASSIFIED TISING RATES — 
$2.00 SERVICE CHARGE PLUS 15¢ PER WORD 
PAYABLE IN ADVANCE 


* * x * * * * * * 


WE SPECIALIZE IN 
FASTERMATIC 
TOOL ENGINEERING 


Our years of experience in this et design- 
ing will save you time and mone 

RELIABLE ENGINEERING SERVICE, 2101 South 
Main St., Elkhart, Indiana 


AVAILABLE—ACTIVE SALES REPRESENTA- 
TIVE. Individual seeking connection with a manu- 
facturer of metalworking machines, tools or acces- 
sories. Complete sales coverage of the Akron-Canton 
manufacturing area. Send full sales literature and 
suggested commission arrangement. Address Box 
No. DJ-347, TOOL & DIE JOURNAL, 2460 Fair- 
mount Blvd., Cleveland 6, Ohio. 


DIES AND MOLDS DESIGNED. 
preliminary layout. Reasonable rates 
Box No. 1092, Hollywood 28, 


No charge for 
Address P.O 
California. 


“THE CURB” 


TOOL & DIE BUSINESS FOR SALE: A large 
manufacturer is discontinuing his tool and die 
department. This completely equipped shop, includ- 
ing jig boring facilities, is offered at a written 
down figure of $35,000 Several thousand dollars 
worth of steel is included. Purchaser can make 
arrangements to continue the current business for 
a limited time in the present quarters. Seller will 
turn their own tool and die requirements over to 
purchaser, also the regular steady business from a 
number of large Chicago manufacturers. Address 
tox CS-347, TOOL & DIE JOURNAL, 2460 
Fairmount Blvd., Cleveland 6, Ohio. 


OFFICE MAN AVAILABLE: Age 48 with some 


25 years’ experience in tool and die shops—18 of 


which with one firm. Experienced in production 
estimating, costs, pay-rolls, taxes and general 
epee: Steady and reljable. Address Box 


447, TOOL & DIE JOURNAL, 
3 e 1., Cleveland 6, Ohio. 


2460 Fairmount 


MAN WITH SALES AND PURCHASING EX- 
PERIENCE desires a position with some manu- 
facturer. Age 30. Experience has been along 
mechanical and machinery lines. Recommended by 
a T&DI member. Address Box RS-347, TOOL & 
DIE JOURNAL, 2460 Fairmount Bilvd., Cleveland 
6. Ohio 


WANTED REPRESENTATION: Several Tool & Die 
Journal advertisers are seeking active agents to 
represent them in exclusive territories. Excellent 
commission arrangements. Inquiries addressed to the 
magazine will be promptly forwarded. Address Box 
DR-347, TOOL & DIF JOURNAL, 2460 Fairmount 
Bivd., Cleveland 6, Ohfe. 








“JOHNS” DRILL JIGS 


comapeantiame a 


dese: nite 





Note special tooling for drilling & 
tapping pipe fittings. 


A Self-centering 
FIXTURE 
* 
Will hold pieces of all 
descriptions for any 
drill press or tapping 
machine operation. 
. 
Made in = 8", 6” sizes 


1636 N. Paulina St. ¢ HEUSER MFG. CO. @ Chicago 29, Ill. 












Famous 
for 
Efficiency 


DUPLEX M- 


BAND AND DISC GRINDER 


The latest in pedestal type grinders. Actually 
twomachines in one! 14” disc for all rough 
work ... 6 x 48” band for finishing. Preci- 
sion-built to meet postwar production 
standards— quickly, economically! 


Other s 


les and sizes in New Booklet 
inishing— Write Today 


WALLS SALES CORP. 
306 East 38th Street 


New York, N. Y. 
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-Save TOOLS * TIME * LABOR 
with the Improved -AMC > 
=. DEMAGNETIZER 


No shop or toolroom can afford to be without 
one. Thoroughness of the AMC Demagnetizer 
will give greater precision to finished parte. 
One pass through AMC D gnetizer 

all magnetism from processed parts. Lar, 
flat surfaces are demugnetized by sliding unit 
over surface. 












@ Our AMC Demagnetizer will‘pay for itself in a few weeks. Standard 
units available, and special sizes to order. 


» Write today for illustrated circular. << 


ALOFS MFG. CO. 
1619 Madison Grand Rapids, Mich. 











CRATEX 


Rubberized Wheels ¢ Blocks « Points 


i 
e 


CRATEX cuts faster, polishes better and lasts longer. Requests 
for Catalog, samples or specific information will be answered im- 
mediately. AT TOOL AND SUPPLY DEALERS 


CRATEX MANUFACTURING COMPANY + 95 Natoma Street + San Francisco, Calif. 
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LOW COST 
HIGH PRECISION 
FLAT LAPPING 


A New Machine Tool designed for accurately lap 
ping metals, glass, quartz, or any other material 
where a perfectly flat surface is important. Produces 
finishes as fine as 2 RMS micro inches. 














Perfectly flat, fine finishes required in sliding and 
rotating parts, air tight and liquid tight seals, valves, 
plastic and die casting molds and drawing dies are 
quickly and easily produced with this new Machine. 


Mechanics find Spitfire Precision Flat Lapping Ma- 
chines easy and simple to use. No chucks, collets, 
holders or other extra tools are ordinarily needed. 
Operator simply holds part to be lapped on the re- 
volving table, moving it around as the table turns 
Lapping action is almost automatic. 


If you have a problem in finishing flat surfaces, write 
us. Let our engineers analyze your needs from your 
prints or samples. 


Write for New Circular and Complete Details 


Y 8.4% 
peep: INC. 


y 


2931 N. PULASKI ROAD, CHICAGO 41, ILLINOIS 


. 
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LYON -Raymond 


Hydraulic 


HIGH-LIFT TRUCK 


Modern welded tube and formed plate con- 
struction, designed for strength, rigidity 
and safety. Weigns only half as much as 
an ordinary tiering truck of comparable 


capacity. 


1 LIFTS AND 
" TRANSPORTS 

Will pick upa skid load 
as handily as the usual 
type of lift truck. Fasily 
transports capacity loads 
and can be steered into 
any space accommodat- 
ing its width. 


2. SUPPORTS 

An adjustable sup- 
port for overhanging 
work on drill presses, 
shears, cut-off machines, 
punch presses, etc. Serves 
also as a feed table for 
many Operations. Secure 


floor lock. 
a LEVELS 


Exact leveling for 
changing dies in presses. 
Ideal for transporting 
heavy die sets, fixtures 
and tools to and from 
storage bins. 








T 
pROMP 
SHIPMENT 
write for 


purietin 240 





4. POSITIONS 
Adaptable to posi- 
tioning work in lathes, 
loading and unloading 
heavy work from other 
machine tools. Quicker 
and safer than with a 
helper and chain hoist. 


5 LOADS AND 

* UNLOADS 
One man can do the work 
of many in loading and 
unloading freight. Es- 
pecially convenient where 
shipments are delivered 
to curb or where docks 
are not available. Hy- 
draulic operation assures 
ease and safety. 


6. TIERS 

An easily maneu- 
vered truck, adaptable 
to tiering. Among other 
uses it serves as an ad- 
justable work table for 
machining, assembly and 
general toolroom work. 


LYON-Raymond 


Corporation 



















570 Madison St., Greene, N. Y 





Some examples of what can be done 
with Whistler Adjustable Dies. Work 


in practically any type press. 


Re-use same 


WHISTLER 
ADJUSTABLE DIES 
in unlimited 
combinations 


To Pierce Holes of any 


diameter from 1/39” up. 





To Perforate Special 


Shapes. - 


To Notch Corners. 


Save production time and 


reduce product costs by having Whistle: 
punch and die units in your tool room. 


Whistler notching dies, group 
dies and standard units are espe- 
cially adaptable to combined use 


WRITE FOR YOUR WHISTLER 
CATALOGS. Know the pro- 
duction advantages of 
Whistler Adjustable Dies 


in the same set-up. Continued 
re-use in a variety of arrange- 
ments quickly writes off original 
investment. Reason enough for 
their expanding popularity with 
hundreds of America's best 
known manufacturers. 


Now available from stock in a 
range of diameters up to 3”, ship- 
ment can be made the same day 
your order is received. Special 
sizes, shapes, notching and group 


S. B. WHISTLER 


752-756 MILITARY ROAD) 


dies made to order in a few days. 


You get production economy 
plus precision perforating in 
practically any press with these 
Whistler dies. Set-ups are easy 
and fast. No special tools re- 
quired. Heavy ios series easily 
pierces 4” steel. All parts are 
interchangeable. Tolerances to 
.0002” are maintained. And, 
there are many other advantages. 
Get in touch with Whistler. 


& SONS, Inc. 


BUFFALO 17, NEW YORK 
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5 QUICK FACTS 


for gage makers and users who 
are working to closer tolerances 


(Reading time 22 seconds) 


. Graph-mo steel 7 te Graph-mo steel 
1% iS free machining G C2 resists wéar 


and non-scufting 


G Graph-mo steél 

raph-mo steel 5s is ern 

Ree ) has excellent 2 from warehouse 
response 10 and mill stock in 15 sizes 
heat treatment 


These are the five big reasons why Graph-Mo 

steel makes better gages—at lower cost. But you'll 

want a// the facts. So we’ve prepared a 48-page 

4 * Graph mo steel booklet which tells the whole story of Graph- 
We iS stable Mo and of the other famous Timken graphitic 


steels. A request on your firm’s letterhead will 


i 


bring it to you at once. Steel and Tube Division. 
The Timken Roller Bearing Co., Canton 6, O. 


—aommaoencmens TM VEEN 
SPage 


rluding ho 
f atainlena, 





rolled and cold 
Beso hitic and 


ater! tubn 


| 
| 


| 
| 
| 


} 
= No 2 


Copocity: 6° x 6* 
@ 


No 6 
Capacity © 26 


No 6 
Copecity: 18° 218" 


No 18 
Copacity: 18 «18 


. 


> 


No! 
Copecity: 42 4" 


No “waiting” cost 
here! 


There are no costly de- 
lays, no men and ma- 
chines standing idle, 
waiting for stock to be 
cut off from bars, when 
the stockroom is equipped with a No. 6A or 9A 
MARVEL High Speed Sawing Machine. 

These fast, all-ball-bearing high speed saws will 
cut off accurate lengths or slices at almost un- 
believable speed. Equipped with an automatic 
bar push up, they will cut identical pieces from 
single or nested bars automatically, with no 
more operator attention than an automatic 
screw machine. Still, at any point, the auto- 
matic operation can be interrupted, a miscel- 
laneous cut made, and the “‘production”’ run 
resumed by simply re-engaging the bar feed. A 
single MARVEL Automatic can keep well ahead 
of a large machine shop, increasing the earning 
time on all machines. There is a MARVEL Saw 
for every need—in every capacity range and price 
class. Your local MARVEL Sawing Engineer will 
gladly study your metal sawing problems and 
requirements and make recommendations as to 
methods and equipment. Send for Catalog. 


4 





ARMSTRONG-BLUM MFG. CO. 


“The Hack Saw People”’ 


5700 Bloomingdale Ave. 


Chicago 39, U.S.A. 


Eastern Sales Office: 225 Lafayette St.; New York 12, N. Y. 





